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SYSTEM AND METHOD FOR MONITORING THE STATE OF A PLURALITY OF 
MACHINES CONNECTED VIA A COMPUTER NETWORK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a machine monitor system for monitoring the state 
of each of a plurality of machines connected via a computer network, a local monitor unit and an 
integrated monitor unit making up such a machine monitor system, a machine monitor method 
using such a machine monitor system, a computer-readable medium storing a program for 
causing a computer to function as a local monitor unit, and a computer-readable medium storing 
a program for causing a computer to function as an integrated monitor unit. 

2. Description of the Related Art 

A printer is one of peripheral machines constructing a computer system centering 
on a personal computer. It consumes toner, ink, an ink ribbon, etc. (the "consumable article"), in 
response to its print method. When the remaining amount of toner, ink, etc., is low, the quality 
of the characters and images printed by the printer is degraded. When the printer runs out of 
toner, ink, etc., it cannot print and enters a non-operational state. Thus, it is desirable to monitor 
the remaining amount of the consumable article to avoid entry of the machine into a non- 
operational state. 

Japanese Patent Number JP-A-9- 188042 discloses an example of a recorder 
capable of monitoring consumables. The recorder disclosed here detects the remaining amount 
of ink, etc., and when the remaining amount falls below a predetermined value, the recorder 
automatically transmits an ink purchase order to a store by fax. 

To realize the system described in JP-A-9- 188042, a communication system for 
transmitting a purchase order to a store by fax, namely, a communication machine such as a 
modem and communication software must be built in each recorder. However, if the 
communication system is built in each recorder, a steep rise in costs of each recorder occurs. To 
connect each recorder to a telephone line, a considerable investment becomes necessary. 
Particularly, an extremely large number of printers are installed in offices as compared with 
copiers, thus building of a communication system in each recorder and connecting of each 
recorder to a telephone line cost enormously. On the other hand, in stores, facsimile machines 
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receive purchase orders from the recorders; if a large number of recorders are involved, while a 
facsimile machine receives a purchase order issued from one printer, the facsimile 
communication occupies the telephone line, thus purchase orders issued from other units, etc., 
cannot be received. To avoid such a situation, the number of reception lines must be increased 
and a steep rise in costs of the reception system in the store also occurs. This point is a first 
problem in the related art. 

In the system described in JP-A-9- 188042, purchase orders are transmitted 
separately from printers to a store and personnel in the store must manually sort the purchase 
orders and adds up the order figures. However, as the number of recorders to be monitored 
increases, the number of purchase orders also increases, thus making it difficult to add up the 
order figures. The actual maintenance items for recorders include not only replenishment of 
consumables of ink, etc., but also items requiring dispatching of maintenance personnel such as 
photosensitive drum replacement. When requests for such maintenance are issued from printers, 
if maintenance personnel are dispatched as requested by the printers, there is a possibility that a 
number of maintenance persons may be dispatched separately to a plurality of recorders installed 
at the same site (namely, a plurality of recorders belonging to the same user) within a short time 
period. If maintenance personnel concentrate thus on one site, a situation in which other 
customers must wait a long time for maintenance personnel to come can also occur. This point is 
a second problem in the related art. 

In the art described in JP-A-9- 188042, the threshold value of the ink remaining 
amount for requesting the recorder to transmit a purchase order is set uniformly for all recorders. 
However, the consumption speed of consumables including ink, a photosensitive drum, and 
paper varies depending on the recorder installation place and the recorder application, thus the 
time interval between the instant at which a purchase order is transmitted and the instant at which 
consumables run out actually is multifarious. For example, for a printer with an extremely large 
ink consumption amount per day, the time interval between the instant at which the ink 
remaining amount falls below the threshold value and the instant at which ink runs out is shorter 
than that for a printer with a standard ink consumption amount. Therefore, if a purchase order is 
transmitted when the ink remaining amount falls below the threshold value, there is a possibility 
that the printer may run out of ink before ink sent according to the purchase order arrives at the 
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user. In contrast, with a printer with an extremely small ink consumption amount per day, if ink 
is sent according to a purchase order transmitted when the ink remaining amount falls below the 
threshold value, there is a possibility that ink may still remain in the printer after the ink arrives 
at the user. In this case, the ink arriving at the user is kept idle without being loaded into the 
printer, thus it is feared that the ink quality may be degraded. Since purchase orders are sent to a 
store at random from recorders, orders may concentrate at a time in large quantities or no orders 
may be given. Thus, the store cannot predict shipment amounts and thus must always have large 
amounts of articles in stock. This point is a third problem in the related art. 



□ 



SUMMARY OF THE INVENTION 

It is a first object of the invention to solve the first problem in the related art and 
specifically to provide a configuration at low costs for eliminating the need for a communication 
system from each machine to be monitored and a totalizer of a special hardware configuration 
Jjjj and enabling the machines to be reliably monitored regardless of the number of the monitored 
(31 machines. 

y 

y It is a second object of the invention to solve the second problem in the related art 

! and specifically to provide a configuration which makes it possible to precisely keep track of the 

13 state of each of the machines to be monitored and efficiently dispatch maintenance personnel in 

□ user units if the machines to be monitored increase. 

m 

^ ' It is a third object of the invention to solve the third problem in the related art and 

*0 specifically to provide a configuration which makes it possible to execute a shipment procedure, 
etc., of a consumable article at an appropriate timing for each machine to be monitored and 
efficiently manage the inventory of consumables in a store. 

According to a first embodiment of the invention, there is provided a local 
monitor unit for transmitting status information indicating an operation state of a machine to be 
monitored to an integrated monitor unit through a computer network, the local monitor unit 
comprising local information getting means for getting the status information from the machine 
through a first-type computer network, local information retention means for retaining the status 
information gotten by the local information getting means, and local information transmission 
means for transmitting at least a part of a plurality of pieces of the status information retained in 
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the local information retention means to the integrated monitor unit through a second-type 
computer network connecting the first-type computer network to the integrated monitor unit. 

According to the local monitor unit thus configured, each machine such as a 
printer need not have an ordering function of consumables or a sending function of purchase 
orders over the public switched network. Instead, the local monitor unit connected to the 
first-type computer network together with the machines to be monitored gets the status 
information of the machines to be monitored and transmits the status information to the 
integrated monitor unit. Therefore, it is not necessary to change the specifications of the 
machines to be monitored or add functions, so that a machine monitor system can be constructed 
at comparatively low costs. 

The local monitor unit once stores the status information of the machines installed 
in the same area or in the proximity of the area through the first-type computer network and 
sends all or some of the stored status information to the integrated monitor unit installed at a site 
remote from the local monitor unit, such as a place of business, via the second-type computer 
network. Thus, the machines to be monitored need not communicate with the integrated monitor 
unit, so that the integrated monitor unit need not be provided with interfaces corresponding to the 
machines to be monitored or means for communicating with the machines to be monitored (for 
example, telephone lines). Thus, the interfaces and the communication means need not be 
controlled separately either. Therefore, the integrated monitor unit of a simple configuration at 
low costs can be used to monitor a number of machines installed in a wide range. Since the 
machines to be monitored and the integrated monitor unit need not communicate with each other, 
the communication frequency for getting the status information can be lessened. Therefore, the 
communication costs for getting the status information from the machines can be reduced. 

The local monitor unit gets the status information from the machines to be 
monitored such as printers through the computer network enabling a large amount of information 
to be transmitted in a short time at setup fast communication speed and transmits the status 
information to the integrated monitor unit through the second-type computer network. Thus, if 
network-compatible machines such as network printers are to be monitored, the local monitor 
unit can use only already provided functions to get the status information of the machines if the 
machines are not modified. Since the processing time in the machine required for transmitting 
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the status information through the computer network to the local monitor unit is short as 
compared with the data transmission time of an ink purchase order, etc., to the agency over a 
telephone line, the data transmission little affects the essential function of the machine. 

A second embodiment of the invention specifies that the first-type computer 
network in the first embodiment is a local area network and the second-type computer network is 
the Internet. If the Internet is thus adopted, the communication costs can be more decreased as 
compared with the conventional system using a facsimile machine, etc., because the Internet 
covers almost all the world. Since the Internet eliminates local problems, the integrated monitor 
unit can be installed anywhere. Thus, the state of each of the machines installed in various areas 
can be monitored in batch at one or several sites; the number of persons required for monitoring 
the machine state can be decreased and service can be improved. 

A third embodiment of the invention specifies that the local information 
transmission means in the first embodiment comprises electronic mail preparation means for 
converting the status information into a format of electronic mail to which the address of the 
integrated monitor unit is added, and electronic mail sending means for sending electronic mail 
prepared by the electronic mail preparation means to a mail server of the second-type computer 
network. If electronic mail is thus used, it is temporarily stored in the mail server in the Internet 
and is read by the integrated monitor unit whenever necessary, so that the network traffic is 
furthermore relieved. Moreover, if electronic mail is thus used, it is not necessary to establish 
connection each time the status information is exchanged between the local monitor unit and the 
integrated monitor unit, thus the integrated monitor unit can smoothly get the status information 
from a number of first-type networks. Since a reference to the information retained on the 
database provided in the integrated monitor unit can be made through the Internet from each 
business office, etc., higher-quality after-sales service can be provided for the machine user. 

A fourth embodiment of the invention specifies that the local information getting 
means in the third embodiment gets status information of a plurality of machines and that the 
electronic mail preparation means of the local information transmission means converts the status 
information gotten from the machines into one piece of electronic mail. 

A fifth embodiment of the invention specifies that the local information getting 
means in the first embodiment gets the status information in a first time period and that the local 
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information transmission means transmits the most recent status information of the machine to 
the integrated monitor unit in a second time period longer than the first time period. The status 
information is thus gotten from each machine to be monitored in the first time period which is 
comparatively short, whereby the local monitor unit can check for changes in the operation state 
of each machine to be monitored in detail and thus can reliably keep track of the operation state 
of each machine to be monitored. The local monitor unit retains the status information in batch 
and sends all or some of the status information to the second-type network in a packet in the 
second time period which is comparatively long, whereby the communication frequency can be 
decreased, the traffic of the second-type network can be prevented from increasing, and the 
communication costs can be reduced. When the local information transmission means sends the 
status information, it sends only the most recent status information. Thus, if the machine to be 
monitored temporarily enters an abnormal state, the integrated monitor unit is not informed of the 
abnormal state if the abnormal state is corrected when the status information is transmitted; the 
load is taken off the integrated monitor unit. However, if the abnormal state is not corrected 
when the status information is transmitted, the integrated monitor unit is informed of the 
abnormal state, so that the operator of the integrated monitor unit can precisely keep track of the 
abnormal state in the machine to be monitored and can take appropriate steps of after-sales 
service, etc. 

A sixth embodiment of the invention specifies that the local monitor unit in the 
fifth embodiment further includes state determination means for determining whether the status 
information gotten by the local information getting means indicates an abnormal state of the 
machine, wherein the local information getting means gets the status information in a time period 
shorter than the first time period only while the state determination means determines that the 
status information indicates an abnormal state of the machine. In such a configuration, if the 
machine to be monitored enters an abnormal state, the local monitor unit can finely monitor the 
abnormal state by increasing the frequency of monitoring the machine. If the machine to be 
monitored is recovered from the abnormal state, the frequency of monitoring the machine is 
restored to the former frequency, so that the monitor frequency can be prevented from 
unnecessarily increasing. 



777858vl 
1/6/99, 11:52 am 




A seventh embodiment of the invention specifies that the local information getting 
means in the sixth embodiment gets the status information of a plurality of machines and while 
the state determination means determines that the status information gotten from a specific 
machine indicates an abnormal state of the machine, gets the status information only from the 
specific machine in a time period shorter than the first time period. 

An eighth embodiment of the invention specifies that the local monitor unit in the 
fifth embodiment further includes state determination means for determining whether the status 
information gotten by the local information getting means indicates an abnormal state of the 
machine, wherein when the state determination means starts to determine that the status 
information indicates an abnormal state of the machine, the local information transmission means 
transmits the status information to the integrated monitor unit regardless of the second time 
period. 

0 

«$3 A ninth embodiment of the invention specifies that when the state determination 

\]\ 

means determines that the status information indicates an abnormal state of the machine over a 

$ 1 predetermined time, the local information transmission means in the sixth or eighth embodiment 

y transmits status information indicating the fact to the integrated monitor unit regardless of the 

n second time period. Unlike an abnormal condition such as a paper jam that can be corrected by 

J" J the user in a short time, an abnormal condition such as a mechanical failure requiring 

13 maintenance cannot be corrected until the failure machine undergoes maintenance, thus the 
(31 

.j2 operator of the integrated monitor unit can easily recognize the degree of the abnormal state of 
the machine. If the operator recognizes that the abnormal state requires maintenance, the 
integrated monitor unit can provide various services such as a service of warning the user of the 
machine to be monitored that the machine is in an abnormal state and a service of dispatching 
maintenance personnel. 

A tenth embodiment of the invention specifies that the local monitor unit in the 
first embodiment further includes display means for displaying a main screen for indicating 
information concerning every machine connected through the first-type computer network and a 
subscreen for indicating detailed information concerning a specific machine specified on the 
main screen. 
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An eleventh embodiment of the invention specifies that the machine in the first 
embodiment is a computer system peripheral machine. 

A twelfth embodiment of the invention specifies that the machine in the first 
embodiment is a network printer. 

According to a thirteenth embodiment of the invention, there is provided a local 
monitor unit for transmitting status information indicating the operation state of a machine to be 
monitored to an integrated monitor unit through a computer network, the local monitor unit 
comprising local information getting means for getting the status information from the machine, 
electronic mail preparation means for converting the status information gotten by the local 
information getting means into a format of electronic mail to which the address of the integrated 
monitor unit is added, and local information transmission means for sending electronic mail 
prepared by the electronic mail preparation means to a mail server of the computer network. 
\Q The local monitor unit thus configured transmits the status information of the 

nj 

pj machines to be monitored to the integrated monitor unit in the electronic mail format. Therefore, 
'»] the electronic mail containing the status information of the machines to be monitored is given the 

<W'W 

!jj network address of the integrated monitor unit, then is sent to the mail server of the computer 

ill 

network at a proper timing. The integrated monitor unit can read the electronic mail thus stored 

; bJ in the mail server at a proper timing. Therefore, the machines to be monitored and the integrated 

□ monitor unit need not be directly connected and a direct communication line need not be placed 
131 

\q between the local monitor unit and the integrated monitor unit. If the status information is thus 
stored in the electronic mail of store-and-forward data and the electronic mail is transmitted, a 
larger amount of information can be sent to the integrated monitor unit without increasing the 
network traffic with load. Therefore, the communication costs can be reduced. A 
communication path of connectionless type is formed between the local monitor unit and the 
integrated monitor unit. Thus, if a number of local monitor units transmit electronic mail at the 
same time, all the electronic mail pieces are stored in the mail server and the integrated monitor 
unit can read the electronic mail pieces from the mail server at a proper timing and process them. 
Since synchronization between the local monitor unit and the integrated monitor unit is not 
required, the processing time required for monitoring one machine to be monitored can be 
decreased drastically. 
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According to a fourteenth embodiment of the invention, there is provided an 
integrated monitor unit for receiving status information indicating the operation state of each of 
machines to be monitored, connected to a first-type computer network through a second-type 
computer network connected to the first-type computer network, the integrated monitor unit 
comprising global information getting means for getting the status information from the 
machines, a database for storing information concerning the machines, database management 
means for updating the database based on the status information gotten by the global information 
getting means, and display means for displaying the information stored on the database. 

According to the integrated monitor unit thus configured, the display means 
displays the information in the database updated by the database management means. Thus, at a 
site where the integrated monitor unit is installed, for example, a service center, the operator of 
the integrated monitor unit can easily keep track of the operation state of each of the machines to 
be monitored, dispersed in a wide range. For example, when the machine to be monitored is in 
an abnormal state, the operator of the integrated monitor unit can voluntarily dispatch 



W 
W 

lf« maintenance personnel before the user calls the service center, or can inform the user of the 

W 

y abnormal state of the machine and prompt after-sales service can be provided for the machine. 

jlJ 

Thus, according to the invention, the after-sales service for the machine to be monitored can be 
O made more satisfactory. 

Q A fifteenth embodiment of the invention specifies that the first-type computer 

jjj network in the thirteenth embodiment is a local area network and the second-type computer 
*0 network is the Internet. 

A sixteenth embodiment of the invention specifies that the global information 
getting means in the fifteenth embodiment comprises electronic mail reception means for 
receiving electronic mail storing the status information from a mail server of the second-type 
computer network, and extraction means for extracting the status information from the electronic 
mail received by the electronic mail reception means. 

A seventeenth embodiment of the invention specifies that the database in the 
fourteenth embodiment also stores the past status information of the machines gotten by the 
global information getting means and that the display means displays a main screen for indicating 
the status information of the machines connected through the first-type computer network and a 
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subscreen for indicating a history of the status information of a specific machine specified on the 
main screen. 

An eighteenth embodiment of the invention specifies that the main screen in the 
seventeenth embodiment indicates the most recent status information of each machine. 

A nineteenth embodiment of the invention specifies that the main screen in the 
seventeenth embodiment indicates the status information of machines grouped for each first-type 
computer network. 

A twentieth embodiment of the invention specifies that the status information in 
the seventeenth embodiment contains information indicating the remaining amount of a 
consumable article and that the subscreen for indicating a history of the status information of a 
specific machine displays a history of the remaining amounts of the consumable article of the 
machine. 

A twenty-first embodiment of the invention specifies that the machine in the 
fourteenth embodiment is a computer system peripheral machine. 

A twenty-second embodiment of the invention specifies that the machine in the 
fourteenth embodiment is a network printer. 

According to a twenty-third embodiment of the invention, there is provided an 
integrated monitor unit for receiving status information indicating the operation state of each of 
machines to be monitored through a computer network, the integrated monitor unit comprising 
electronic mail reception means for receiving electronic mail storing the status information from 
a mail server of the computer network, extraction means for extracting the status information 
from the electronic mail received by the electronic mail reception means, a database for storing 
information concerning the machines, database management means for updating the database 
based on the status information extracted by the extraction means, and display means for 
displaying the information stored on the database. 

Since the integrated monitor unit thus configured gets the status information 
converted into the electronic mail format, the contents of the status information extracted from 
the electronic mail can be displayed on a screen instantly. Thus, the operator of the integrated 
monitor unit can easily keep track of the operation state of each of the machines to be monitored, 
dispersed in a wide range with no delay. Thus, when the machine to be monitored is in an 
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abnormal state, the operator of the integrated monitor unit can voluntarily dispatch maintenance 
personnel before the user calls the service center, or can inform the user of the abnormal state of 
the machine and prompt after-sales service can be provided for the machine. Thus, according to 
the invention, the after-sales service for the machine to be monitored can be made more 
satisfactory. 

According to a twenty-fourth embodiment of the invention, there is provided an 
integrated monitor unit for receiving status information indicating the operation state of each of 
machines to be monitored through a computer network, the integrated monitor unit comprising 
global information getting means for getting the status information from the machines, and 
display means for displaying the status information gotten by the global information getting 
means in installation area units of the machines. 

In such a configuration, if the number of the machines to be monitored increases, 
the operator of the integrated monitor unit can easily keep track of the state of each of the 
machines to be monitored in area units as compared with the case where the status information of 
the machines to be monitored is displayed in the registration order. Thus, the operator of the 
integrated monitor unit can easily determine the area in which the machine requiring a supply or 
maintenance is installed, and can efficiently deliver the supply, dispatch maintenance personnel, 
etc., and the quality of the after-sales service can be improved. For example, when a 
maintenance person needs to be dispatched to one machine, if a failing machine exists near the 
installation place of that machine, the operator of the integrated monitor unit can make the same 
maintenance person repair the machines on the same day. After a maintenance person is 
dispatched to one machine, if another machine fails in the area in which that machine is installed 
or in the proximity of the area, the operator of the integrated monitor unit can immediately keep 
track of the failure and thus call the maintenance person so as to handle the failure. Resultantly, 
an inefficient situation in which separate maintenance persons are dispatched to the machines can 
be prevented from occurring and service can be improved by efficiently dispatching maintenance 
personnel. If the status information of the machines to be monitored is displayed in area units, 
the status information of the machines to be monitored, installed in each area can be all displayed 
at a time although a large number of the machines to be monitored exist. 
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If the status information of the machines to be monitored is displayed in area 
units, to ship a consumable article of ink, etc., to one machine, if the operator erroneously ships 
the consumable article to another machine to be monitored, displayed together with that machine, 
the erroneous shipment destination is in the same area as the correct shipment destination. 
Therefore, the possibility that the consumable article may be shipped to the erroneous shipment 
destination lowers. 

A twenty-five embodiment of the invention specifies that the machines in the 
twenty-fourth embodiment are connected to first-type computer networks connected to each other 
through a second-type computer network and that the display means displays the status 
information of the machines in first-type computer network units to which the machines are 
connected. 

A twenty-sixth embodiment of the invention specifies that the display means in 
the twenty-fourth embodiment displays the most recent status information of each machine. If 
the most recent status information is thus displayed for each machine, the operator of the 
integrated monitor unit can recognize at a glance the operation state of each of the machines to be 
monitored, changing from moment to moment, and can take various steps based on the most 
recent status information. 

According to a twenty-seventh embodiment of the invention, there is provided an 
integrated monitor unit for receiving status information containing remaining amount 
information of a consumable article of each of machines to be monitored through a computer 
network, the integrated monitor unit comprising global information getting means for 
periodically getting the status information from the machines, a database for storing information 
concerning the machines, database management means for storing the status information gotten 
by the global information getting means on the database, statistical processing means for 
predicting statistics of the remaining amount of the consumable article based on a plurality of 
pieces of the status information of each machine stored on the database, and output means for 
outputting the remaining amount statistics of the consumable article predicted by the statistical 
processing means. 

The integrated monitor unit thus configured periodically gets and retains the status 
information containing remaining amount information of a consumable article of the machine to 
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be monitored such as a printer (for example, ink, toner, or an ink ribbon) and predicts the 
statistics of the remaining amount of the consumable article based on a plurality of pieces of the 
retained status information. Thus, the operator of the integrated monitor unit can easily keep 
track of the consumable consumption tendency for each machine based on the predicted 
statistics. For example, the operator can understand the machine consuming consumables at high 
speed or low speed. Therefore, the operator of the integrated monitor unit can supply a 
consumable article to the machine consuming consumables at high speed at a stage where the 
remaining amount is comparatively large and the machine consuming consumables at low speed 
at a stage where the remaining amount is comparatively small, whereby the consumable article 
can be supplied just before it runs out. Thus, the consumable article can be prevented from 
running out or from being stocked for a long term. When a single integrated monitor unit 
monitors a number of machines, the whole consumption tendencies of all machines to be 

□ 

J3 monitored can also be grasped based on the remaining amount statistics of the consumables in 
H i 

each machine. Thus, good use of the statistical information can be made for keeping the 



reasonable inventories in the service center, etc., and also for setting up a plan of manufacturing, 



y sales, etc., of consumables by feeding back the consumption amounts of the consumables into the 
manufacturer. 

it 

** A twenty-eighth embodiment of the invention specifies that the machines in the 



twenty-seventh embodiment are printers and the consumable article is ink, toner, or an ink 
ribbon. 

A twenty-ninth embodiment of the invention specifies that the statistical 
processing means in the twenty-seventh embodiment predicts the remaining amount statistics of 
the consumable article on a monthly, weekly, or daily basis. In such a configuration, the 
remaining amount statistics in a comparatively short term on a weekly or daily basis can be 
predicted for the machines consuming consumables at high speed and the remaining amount 
statistics on a monthly basis can be predicted for the machines consuming consumables at low 
speed. Therefore, the statistics can be predicted matching the machines different in consumption 
tendency of consumables and the supply timing of consumables, etc., can be determined more 
precisely. 
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A thirtieth embodiment of the invention specifies that the database in the 
twenty-seventh embodiment stores the status information of the machines gotten by the global 
information getting means and that the output means displays a main screen for indicating the 
status information of the machines and a subscreen for indicating the remaining amount statistics 
of the consumable article of a specific machine specified on the main screen. 

A thirty-first embodiment of the invention specifies that the output means in the 
twenty-seventh embodiment outputs the remaining amount statistics of the consumable article of 
the machine in a graph format. 

A thirty-second embodiment of the invention specifies that the output means in 
the twenty-seventh embodiment outputs a history of the remaining amounts of the consumable 
article of the machine and the remaining amount statistics of the consumable article of the 
machine predicted by the statistical processing means in a graph format. 

According to a thirty-third embodiment of the invention, there is provided a 
machine monitor system for executing centralized monitor of status information indicating the 
operation state of each of machines to be monitored, the machine monitor system comprising a 



iU 

m 
m 
w 

jjj local monitor unit being connected to the machines to be monitored through a first-type computer 



network for sending status information of the machines to be monitored to a second-type 
computer network, and an integrated monitor unit for receiving the status information sent by the 
local monitor unit to the second-type computer network. 

According to the machine monitor system thus configured, each machine such as 
a printer need not have an ordering function of consumables or a sending function of purchase 
orders over the public switched network. Instead, the local monitor unit connected to the 
first-type computer network together with the machines to be monitored gets the status 
information of the machines to be monitored and transmits the status information to the 
integrated monitor unit. Therefore, it is not necessary to change the specifications of the 
machines to be monitored or add functions, so that the machine monitor system can be 
constructed at comparatively low costs. 

The machine monitor system once stores the status information of the machines 
installed in the same area or in the proximity of the area through the first-type computer network 
and sends all or some of the stored status information to the integrated monitor unit installed at a 
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site remote from the local monitor unit, such as a place of business, via the second-type computer 
network. Thus, the machines to be monitored need not communicate with the integrated monitor 
unit, so that the integrated monitor unit need not be provided with interfaces corresponding to the 
machines to be monitored or means for communicating with the machines to be monitored (for 
example, telephone lines). Thus, the interfaces and the communication means need not be 
controlled separately either. Therefore, the integrated monitor unit of a simple configuration at 
low costs can be used to monitor a number of machines dispersed in a wide range. Since the 
machines to be monitored and the integrated monitor unit need not communicate with each other, 
the communication frequency for getting the status information can be lessened. Therefore, the 
communication costs for getting the status information from the machines can be reduced. 

With the machine monitor system, the local monitor unit gets the status 
information from the machines to be monitored such as printers through the computer network 
enabling a large amount of information to be transmitted in a short time at setup fast 
communication speed and transmits the status information to the integrated monitor unit through 
the second-type computer network, and the integrated monitor unit updates the database based on 
the status information. Thus, if network-compatible machines such as network printers are to be 
monitored, the local monitor unit can use only already provided functions to get the status 
information of the machines if the machines are not modified. Since the processing time in the 
machine required for transmitting the status information through the computer network to the 
local monitor unit is short as compared with the data transmission time of an ink purchase order, 
etc., to the agency over a telephone line, the data transmission little affects the essential function 
of the machine. 

A thirty-fourth embodiment of the invention specifies that the local monitor unit 
in the thirty-third embodiment comprises local information getting means for getting the status 
information from the machines through the first-type computer network, local information 
retention means for retaining the status information gotten by the local information getting 
means, and local information transmission means for transmitting at least a part of a plurality of 
pieces of the status information retained in the local information retention means to the integrated 
monitor unit through the second-type computer network, and that the integrated monitor unit 
comprises global information getting means for receiving the status information through the 
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second-type computer network, a database for storing information concerning the machines, 
database management means for updating the database based on the status information gotten by 
the global information getting means, and display means for displaying the information stored on 
the database. 

A thirty-fifth embodiment of the invention specifies that the first-type computer 
network in the thirty-fourth embodiment is a local area network and the second-type computer 
network is the Internet. 

A thirty-sixth embodiment of the invention specifies that the local information 
transmission means of the local monitor unit in the thirty-fifth embodiment comprises electronic 
mail preparation means for converting the status information into a format of electronic mail to 
which the address of the integrated monitor unit is added, and electronic mail sending means for 
sending electronic mail prepared by the electronic mail preparation means to a mail server of the 
\Q second-type computer network, and that the global information getting means of the integrated 
jty monitor unit comprises electronic mail reception means for receiving electronic mail storing the 
pj status information from a mail server of the second-type computer network, and extraction means 
for extracting the status information from the electronic mail received by the electronic mail 

IU 

!f reception means. 

A thirty-seventh embodiment of the invention specifies that the local information 
O getting means of the local monitor unit in the thirty-fourth embodiment gets the status 

m 

% Q information in a first time period and that the local information transmission means of the local 
*" J monitor unit transmits the most recent status information of each machine to the integrated 
monitor unit in a second time period longer than the first time period. 

According to a thirty-eighth embodiment of the invention, there is provided a 
machine monitor system for executing centralized monitor of status information indicating the 
operation state of each of machines to be monitored, the machine monitor system comprising a 
local monitor unit being connected to the machines to be monitored through a first-type network 
for converting status information of the machines to be monitored into a format of electronic 
mail and sending the electronic mail to a second-type network, and an integrated monitor unit for 
receiving the electronic mail sent by the local monitor unit to the second-type network and 
extracting the status information from the electronic mail. 
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With the machine monitor system thus configured, the status information of the 
machines to be monitored is transmitted to the integrated monitor unit in the electronic mail 
format. Therefore, the electronic mail containing the status information of the machines to be 
monitored is given the network address of the integrated monitor unit, then is sent to the mail 
server of the computer network at a proper timing. The integrated monitor unit can read the 
electronic mail thus stored in the mail server at a proper timing and update the database. 
Therefore, the machines to be monitored and the integrated monitor unit need not be directly 
connected. Likewise, a direct communication line need not be placed between the local monitor 
unit and the integrated monitor unit. If the status information is thus stored in the electronic mail 
of store-and-forward data and the electronic mail is transmitted, a larger amount of status 
information can be sent to the integrated monitor unit without increasing the network traffic with 
load. Therefore, the communication costs can be reduced. A communication path of 
connectionless type is formed between the local monitor unit and the integrated monitor unit. 
Thus, if a number of local monitor units transmit electronic mail at the same time, all the 
electronic mail pieces are stored in the mail server and the integrated monitor unit can read the 

U 

electronic mail pieces from the mail server at a proper timing and process them. Since 



*J3 

m 



!3l 
43 



synchronization between the local monitor unit and the integrated monitor unit is not required, 



'■J the processing time required for monitoring one machine to be monitored can be decreased 
(3 drastically. 



A thirty-ninth embodiment of the invention specifies that the local monitor unit in 
the thirty-eighth embodiment comprises local information getting means for getting the status 
information from the machines, electronic mail preparation means for converting the status 
information gotten by the local information getting means into a format of electronic mail to 
which the address of the integrated monitor unit is added, and local information transmission 
means for sending electronic mail prepared by the electronic mail preparation means to a mail 
server of the second-type computer network, and that the integrated monitor unit comprises 
electronic mail reception means for receiving electronic mail storing the status information from 
the mail server of the second-type computer network, extraction means for extracting the status 
information from the electronic mail received by the electronic mail reception means, a database 
for storing information concerning the machines, database management means for updating the 
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database based on the status information extracted by the extraction means, and display means 
for displaying the information stored on the database. 

According to a fortieth embodiment of the invention, there is provided a machine 
monitor method comprising a local monitor step of getting status information indicating the 
operation state of each of machines to be monitored, connected to a first-type computer network 
and sending the status information to a second-type computer network connected to the first-type 
computer network and a global monitor step of getting the status information through the 
second-type computer network, wherein the local monitor step comprises a local information 
getting step of getting the status information of the machines, a local information retention step 
of retaining the gotten status information, and a local information transmission step of sending 
the retained status information to the second-type computer network, and wherein the global 
monitor step comprises a global information getting step of getting the status information 
through the second-type computer network, a step of providing a machine database for storing 
y information concerning the machines to be monitored, a database management step of updating 

0 s * the machine database based on the status information, a step of providing a display, and a display 

i J J 

l,i j step of displaying the information stored on the machine database on the display. 



ru 

*uaf 
}«>£ 

□ 

m 



According to the machine monitor method, each machine such as a printer need 
not have an ordering function of consumables or a sending function of purchase orders over the 
public switched network. Instead, the unit being connected to the first-type computer network 
together with the machines to be monitored for executing the local monitor step gets the status 
information of the machines to be monitored and transmits the status information to the 
second-type computer network. The unit for executing the global monitor step gets the status 
information sent to the second-type computer network. Therefore, it is not necessary to change 
the specifications of the machines to be monitored or add functions, so that a machine monitor 
system can be constructed at comparatively low costs. 

According to the machine monitor method, the status information of the machines 
installed in the same area or in the proximity of the area is once stored through the first-type 
computer network and all or some of the stored status information is sent to the second-type 
computer network. The global monitor step is executed at a remote site such as a place of 
business, whereby the status information sent to the second-type computer network is gotten. 
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Thus, the unit for executing the global monitor step need not communicate with the machines to 
be monitored, so that it is not necessary to provide interfaces corresponding to the machines to be 
monitored or means for communicating with the machines to be monitored (for example, 
telephone lines). Thus, the interfaces and the communication means need not be controlled 
separately either. Therefore, the unit of a simple configuration at low costs can be used to 
monitor a number of machines installed in a wide range. Since it is not necessary to 
communicate with the machines to be monitored, the communication frequency for getting the 
status information can be lessened. Therefore, the communication costs for getting the status 
information from the machines can be reduced. 

A forty-first embodiment of the invention specifies that the first-type computer 
network in the fortieth embodiment is a local area network and the second-type computer 
network is the Internet. 

Q 

i,|5 A forty-second embodiment of the invention specifies that the local information 

jy transmission step in the forty-first embodiment includes converting the status information of the 

ir* machine into a format of electronic mail and sending the electronic mail to the second-type 
U 

U computer network, and that the global information getting step includes extracting the status 

jlj 

information from the electronic mail received through the second-type computer network. 
J»3 A forty-third embodiment of the invention specifies that the local information 

□ getting step in the fortieth embodiment includes getting the status information in a first time 
'*q period, and that the local information transmission step includes sending the status information in 
*0 a second time period different from the first time period. 

A forty-fourth embodiment of the invention specifies that the local information 

getting step in the forty-third embodiment includes getting the status information in a time period 

shorter than the first time period only while the status information indicates an abnormal state of 

the machine. 

A forty-fifth embodiment of the invention specifies that when the status 
information starts to indicate an abnormal state of the machine, the local information 
transmission step in the forty-fourth embodiment includes transmitting the status information to 
the second-type computer network regardless of the second time period. 
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A forty-sixth embodiment of the invention specifies that the display step in the 
fortieth step comprises a main screen display step of displaying a main screen for listing the 
machines registered on the database on the display and a subscreen display step of displaying a 
subscreen for indicating information concerning a specific machine specified on the main screen 
on the display. 

A forty-seventh embodiment of the invention specifies that the display step in the 
fortieth embodiment comprises a main screen display step of displaying a main screen for listing 
the machines registered on the database on the display and a subscreen display step of displaying 
a subscreen for indicating a history of the status information of a specific machine specified on 
the main screen on the display. 

A forty-eighth embodiment of the invention specifies that the main screen in the 
forty-seventh embodiment displays the most recent status information of the machine. 

A forty-ninth embodiment of the invention specifies that the main screen in the 
forty-seventh embodiment indicates the status information of machines grouped for each 
first-type computer network. 

A fiftieth embodiment of the invention specifies that the status information in the 
forty-seventh embodiment contains information indicating the remaining amount of a 
consumable article and the subscreen for indicating a history of the status information of a 
specific machine displays a history of the remaining amounts of the consumable article of the 
machine. 

According to a fifty-first embodiment of the invention, there is provided a 
machine monitor method comprising a local monitor step of getting status information indicating 
the operation state of each of machines to be monitored and sending the status information to a 
computer network and a global monitor step of getting the status information through the 
computer network, wherein the local monitor step comprises a local information getting step of 
getting the status information of the machines, an electronic mail preparation step of converting 
the gotten status information into a format of electronic mail, and a local information sending 
step of sending prepared electronic mail to the computer network, and wherein the global 
monitor step comprises an electronic mail reception step of receiving the electronic mail through 
the computer network, an extraction step of extracting the status information from the received 
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electronic mail, a step of providing a machine database for storing information concerning the 

machines to be monitored, a database management step of updating the machine database based 

on the status information, a step of providing a display, and a display step of displaying the 

information stored on the machine database on the display. 

According to the machine monitor method, the status information of the machines 

to be monitored is transmitted to the unit for executing the global monitor step in the electronic 

mail format. Therefore, the electronic mail containing the status information of the machines to 

be monitored is given the network address of the unit, then is sent to the mail server of the 

computer network at a proper timing. The unit for executing the global monitor step can read the 

electronic mail thus stored in the mail server at a proper timing and update the database. 

Therefore, it is not necessary to communicate directly with the machines to be monitored. If the 

status information is thus stored in the electronic mail of store-and-forward data and the 

electronic mail is transmitted, a larger amount of status information is transmitted without 
m 

j«y increasing the network traffic with load. Therefore, the communication costs can be reduced. 

^ According to a fifty-second embodiment of the invention, there is provided a 
U 

W machine monitor method comprising a data getting step of getting status information indicating 

' the operation state of each of machines to be monitored, connected to a computer network 

W through the computer network, a step of providing a display, and a display step of displaying the 

□ status information of the machines in installation area units of the machines on the display. 

i;n 

.|2 A fifty-third embodiment of the invention specifies that the machines in the 

*0 fifty-second embodiment are connected to first-type computer networks connected to each other 
through a second-type computer network, and that the display step includes displaying the status 
information of the machines in first-type computer network units to which the machines are 
connected. 

A fifty-fourth embodiment of the invention specifies that the display step in the 
fifty-third step includes displaying the most recent status information of each machine. 

According to a fifty-fifth embodiment of the invention, there is provided a 
machine monitor method comprising a data getting step of periodically getting status information 
containing remaining amount information of a consumable article of each of machines to be 
monitored, connected to a computer network, a data retention step of retaining the gotten status 
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information, a statistical processing step of predicting statistics of the remaining amount of the 
consumable article based on a plurality of pieces of the retained status information of each 
machine, and an output step of outputting the predicted remaining amount statistics of the 
consumable article. 

A fifty-sixth embodiment of the invention specifies that the machines in the 
fifty-fifth embodiment are printers and the consumable article is ink, toner, or an ink ribbon. 

A fifty-seventh embodiment of the invention specifies that the statistical 
processing step in the fifty-fifth embodiment includes predicting the remaining amount statistics 
of the consumable article on a monthly, weekly, or daily basis. 

A fifty-eighth embodiment of the invention specifies that in the fifty-fifth 
embodiment, the gotten status information of the machines is stored, and that the output step 
comprises a main screen display step of displaying a main screen for indicating the status 
information of the machines and a subscreen display step of displaying a subscreen for indicating 
the remaining amount statistics of the consumable article of a specific machine specified on the 
main screen. 

A fifty-ninth embodiment of the invention specifies that the output step in the 
fifty-fifth embodiment includes outputting the remaining amount statistics of the consumable 
article of the machine in a graph format. 

A sixtieth embodiment of the invention specifies that the output step in the 
fifty-fifth embodiment includes outputting a history of the remaining amounts of the consumable 
article of the machine and the predicted remaining amount statistics of the consumable article of 
the machine in a graph format. 

According to a sixty-first embodiment of the invention, there is provided a 
computer-readable medium storing a program for causing a computer connected to machines to 
be monitored through a first-type computer network to execute a local information getting step of 
getting status information indicating the operation state of each of the machines to be monitored, 
a local information retention step of retaining the status information, and a local information 
transmission step of sending the status information to a second-type computer network. 

A sixty-second embodiment of the invention specifies that the program in the 
sixty-first embodiment causes the computer to convert the status information into a format of 
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electronic mail and send the electronic mail to the second-type computer network at the local 
information transmission step. 

A sixty-third embodiment of the invention specifies that the program in the 
sixty-first embodiment causes the computer to output image data of a main screen for indicating 
information concerning all machines to be monitored, connected through the first-type computer 
network and image data of a subscreen for indicating detailed status information of a specific 
machine specified on the main screen. 

According to a sixty-fourth embodiment of the invention, there is provided a 
computer-readable medium storing a program for causing a computer connected to a machine to 
be monitored to execute a local information getting step of getting status information indicating 
the operation state of the machine to be monitored, an electronic mail preparation step of 
converting the gotten status information into a format of electronic mail, and a local information 
transmission step of sending the prepared electronic mail to a computer network. 

According to a sixty-fifth embodiment of the invention, there is provided a 
computer-readable medium storing a program for causing a computer connected to machines to 
be monitored through a computer network to execute a global information getting step of getting 
status information indicating the operation state of each of the machines to be monitored through 
the computer network, a database management step of updating a machine database storing 
monitor information of the machines based on the status information, and a display step of 
displaying the information stored on the machine database on a display. 

A sixty-sixth embodiment of the invention specifies that the program in the 
sixty-third embodiment causes the computer to extract the status information from the electronic 
mail received through the computer network at the global information getting step. 

According to a sixty-seventh embodiment of the invention, there is provided a 
computer-readable medium storing a program for causing a computer connected to machines to 
be monitored through a computer network to execute an electronic mail reception step of 
receiving electronic mail storing status information indicating the operation state of each of the 
machines to be monitored through the computer network, an extraction step of extracting the 
status information from the received electronic mail, a database management step of updating a 
machine database storing information concerning the machines to be monitored based on the 
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status information, and a display step of displaying the information stored on the machine 
database on a display. 

According to a sixty-eighth embodiment of the invention, there is provided a 
computer-readable medium storing a program for causing a computer connected to machines to 
be monitored through a computer network to execute a global information getting step of getting 
status information indicating the operation state of each of the machines to be monitored through 
the computer network, and a display step of displaying the gotten status information in 
installation area units of the machines. 

According to a sixty-ninth embodiment of the invention, there is provided a 
computer-readable medium storing a program for causing a computer connected to machines to 
be monitored through a computer network to execute a global information getting step of 
periodically getting status information containing remaining amount information of a 
iO consumable article of each of machines to be monitored, a data retention step of retaining the 

nj 

j«y gotten status information, a statistical processing step of predicting statistics of the remaining 
j amount of the consumable article based on a plurality of pieces of the retained status information 
of each machine, and an output step of outputting the predicted remaining amount statistics of the 

nj 

ill 

a 
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consumable article. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described below in detail with reference to the 
accompanying drawings, in which: 

FIG. 1 is a schematic block diagram of a machine monitor system of an 
embodiment of the invention; 

FIG. 2 is a block diagram depicting the circuit configuration of an agent unit 
shown in FIG. 1 ; 

FIG. 3 is a block diagram depicting the functions of a CPU, RAM, and a hard disk 
in a state in which an agent program is executed; 

FIG. 4 is a flowchart of a screen display process forming a part of the agent 



program; 



program; 



program; 



program; 



program; 



FIG. 5 is a flowchart of the screen display process forming a part of the agent 
FIG. 6 is a flowchart of the screen display process forming a part of the agent 
FIG. 7 is a flowchart of an automatic monitor process forming a part of the agent 
FIG. 8 is a flowchart of an automatic monitor process forming a part of the agent 



FIG. 9 is a flowchart of a status mail transmission subroutine executed at each of 
step SI 15 in FIG. 7 and steps S126 and S130 in FIG. 8; 

FIG. 1 0 is a flowchart of a process executed in a network printer; 

FIG. 11 depicts an illustrative customer information window displayed on a 



display; 



display; 
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FIG. 12 depicts an illustrative format of customer registration/change mail; 

FIG. 13 depicts an illustrativemain window displayed on the display; 

FIG. 14 depicts an illustrative log reference window displayed on the display; 

FIG. 15 depicts an illustrative property window displayed on the display; 

FIG. 16 depicts an illustrative printer information window displayed on the 
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FIG. 17 depicts an illustrative format of a printer registration log file retained in a 
local information retention section; 



local information retention section; 

FIG. 24 is a schematic representation of timing periods for getting network printer 

Q 

t jj status information; 

, FIG. 25 is a schematic representation of timing periods for sending status mail to 

!!H the Internet; 
U 

y FIG. 26 is a block diagram depicting the circuit configuration of a console unit 



shown in FIG. 1 ; 

FIG. 27 is a block diagram decpiting the functions of a CPU, RAM, and a hard 



FIG. 18 depicts an illustrative format of printer registration/change mail; 

FIG. 19 decpits an illustrative format of a status log file retained in the local 



information retention section; 



FIG. 20 depicts an illustrative format of an error table; 

FIG. 21 decpits an illustrative format of a fatal error log file retained in the local 



information retention section; 



FIG. 22 decpits an illustrative format of status mail; 

FIG. 23 decpits an illustrative format of a transmission log file retained in the 




program; 



FIG. 31 is a flowchart of an error level determination subroutine executed at step 



S508 in FIG. 30; 



FIG. 32 is a flowchart of a screen display process forming a part of the console 



program; 
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program; 



display; 
display; 
display; 
printer; 
display; and 
on the display. 



FIG. 33 is a flowchart of the screen display process forming a part of the console 

FIG. 34 is a flowchart of the screen display process forming a part of the console 

FIG. 35 depicts an illustrative main window displayed on a display; 

FIG. 36 decpits an illustrative property window displayed on the display; 

FIG. 37 decpitcs an illustrative customer information window displayed on the 

FIG. 38 decpits an illustrative printer information window displayed on the 

FIG. 39 decpits an illustrative status history print window displayed on the 

FIGA. 40A and 40B depict illustrativeprinter status histories printed on a local 

FIG. 41 decpits an illustrative status information window displayed on the 

FIGS. 42A and 42B depict illustrative statistical information windows displayed 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Referring now to the accompanying drawings, there is shown a preferred 
embodiment of a machine monitor system according to the invention. 

FIG. 1 is a schematic block diagram of a machine monitor system 1 according to 
an embodiment of the invention. The machine monitor system 1 is made up of one integrated 
monitor unit, which will be hereinafter referred to as console unit 20 and a plurality of local 
monitor units, which will be hereinafter referred to as agent unit 10. 

Each agent unit 10 is connected to a first-type computer network, which will be 
hereinafter referred to as LAN (local area network), 3 (3a-3c) laid in a comparatively narrow area 
(first-type area) 2 (2a-2c) corresponding to a customer store, a business department of a customer 
company, or the like. In FIG. 1, three first-type areas 2 and three LANs 3 are shown; since the 
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first-type areas 2 (2a-2c) are of the same configuration and the LANs 3 (3a-3c) are of the same 
configuration, only the first-type area 2a and the LAN 3a will be discussed and others will not be 
discussed. In the first-type area 2a, the LAN 3a connects a plurality of network printers P, an 
agent unit 10, and a router 4 to each other. The router 4 connects the LAN 3 a to a second-type 
computer network 6 set so as to cover a wider area (second-type area) 5 than the first-type area 2. 
In the embodiment, the Internet covering almost all the world is adopted as the second-type 
computer network 6. However, every type of computer network can be adopted as the 
second-type computer network 6 so long as the computer network provides terminal-to-terminal 
information transfer service through electronic mail and connects LANs. On the other hand, the 
console unit 20 is installed in an agency for selling the network printers P or, the materials 
department of the manufacturer of the network printers P (the description to follow assumes that 
the console unit 20 is installed in the agency) and is connected to a LAN 8 laid in the agency. A 
router 7 connected to the Internet 6 is also connected to the LAN 8. In addition, a mail server for 



i'J relaying transfer of electronic mail is connected to the Internet. 

i'ij 

jfi In the machine monitor system 1 according to the embodiment in the connection 

W 

it 

□ provided as an interface for transmitting and receiving electronic mail through the Internet 6 



described, the agent unit 10 and the console unit 20 support SMTP and POP3 of standard 
protocols for transmitting and receiving electronic mail through the Internet 6 and MAPI 



enables electronic mail to be exchanged between the units. Specifically, the agent unit 10 gets 
status information 01 indicating the operation state of each network printer P connected to the 
LAN 3a and the toner remaining amount, the ink remaining amount, photosensitive, drum 
remaining life, etc., and prepares status mail (electronic mail) 02 storing the status information 
01. It adds the address of the console unit 20 to the status mail 02 and sends the status mail 02 
via the router 4 to the Internet 6. Then, the status mail 02 is stored in the mail server 19 of the 
provider with which the agency contracts. Status mail 02 addressed to the console unit 20 from 
other agent units 10 is also stored in the mail server 19. The console unit 20 reads at a proper 
timing a large number of pieces of the status mail 02 stored in the mail server 19. 

In the embodiment, the status mail 02 is transmitted from the agent units 10 to the 
console unit 20, but the machine monitor system 1 can also be configured as a two-way 
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communication system wherein the console unit 20 sends a delivery schedule of consumables, a 
printer check sheet, etc., to each agent unit 10. 

The configurations of the agent unit 10 and the console unit 20 will now be 
discussed separately in detail. 

FIG. 2 is a block diagram of the hardware configuration of a computer forming 
the agent unit 1 0. As shown here, the agent unit 1 0 is made up of a CPU (central processing 
unit) 30, ROM (read-only memory) 31, RAM (random access memory) 32, a LAN adapter 33, a 
bus controller 34, a disk drive controller (DDC) 35, a display controller 36, and an input interface 
37, all connected by a bus B, a hard disk 38 and a floppy disk drive 39 connected to the disk 
drive controller (DDC) 35, a display 40 connected to the display controller 36, and a keyboard 41 
and a mouse 42 connected to the input interface 37. 

The bus controller 34 manages the state of the bus B and enables data transfer 
between circuits via the bus B. The disk drive controller (DDC) 35 drives the disk drives 38, 39 



W under the control of the CPU 30, thereby writing data onto the disk (hard disk 38, floppy disk 43) 

i ^tJ 

Q1 and reading data therefrom. An operating system program (Windows 95 (TM) manufactured by 

U 

i , j Microsoft) and an agent program (described later) executed by the CPU 30 are stored on the hard 
disk 38. When the operating system or agent program is upgraded, a floppy disk 43 storing the 

ii 

□ upgrade program is set in the floppy disk drive 39 and the program stored on the floppy disk 43 
I-* 

p is copied into the hard disk 38. Since the hard disk 38 functions as a local information retention 
section 12, a customer information retention section 18, and an error table retention section 9 
shown in FIG. 3, log files 12a-12d, customer information, and an error table (described later) are 
stored on the hard disk 38. ROM 3 1 is memory storing a BIOS program. 

The CPU 30 controls the whole agent unit 10 and also functions as local 
information getting means, local information retention means, local information transmission 
means (electronic mail preparation means, electronic mail sending means), state determination 
means, and display means. When power is turned on, the CPU 30 reads the BIOS program from 
the ROM 31 and executes the BIOS program, thereby reading the operating system program from 
the hard disk 38. Then, the CPU 30 executes the operating system program, whereby it can 
control the whole agent unit 10. The display controller 36 forming a part of the display means 
displays various screens prepared by the CPU 30 on the display 40 under the control of the CPU 
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30. The input interface 37 encodes signals entered through the mouse 42 and the keyboard 41, 
thereby inputting user-entered information (a signal indicating a pressed key, vector information 
entered through the mouse 42, a click signal entered through the mouse 42) into the CPU 30. 
Any other pointing device than the mouse 42, such as a touch panel, may be connected to the 
input interface 37. The LAN adapter 33 forming a part of the local information transmission 
means (electronic mail sending means) stores data output from the CPU 30 in a packet and sends 
the packet to the LAN 3a. Also, it disassembles a packet received from the LAN 3a and edits the 
packet to a data form that can be handled by the CPU 30. The RAM 32 is memory used as a 
work area of the CPU 30 and the operating system program and the agent program read by the 
CPU 30 from the hard disk 38 are expanded in the RAM 32. 

FIG. 3 is a block diagram of the functions of the CPU 30, the RAM 32, and the 
hard disk 38 provided when the CPU 30 executes the operating system program and the agent 

n 

.j2 program expanded in the RAM 32. The functions of the CPU 30 and the RAM 32 shown in FIG. 

J|j 3 are error table retention section 9, local information getting section 11, local information 

IIP retention section 12, local information transmission section 13, display section 14, control 
W 

y section 15, input section 16, timer monitor section 17, and customer information retention 
^ section 18. 

I»3 The customer information retention section 18 retains customer information 

□ consisting of the name, the address, the telephone number, the FAX number, the electronic mail 
*q address, etc., of the customer operating the agent unit 10. 

*0 The local information getting section 1 1 as local information getting means gets 

status information 01 indicating the operation state of each network printer P registered in a 
printer registration log file 12c (described later) and the remaining amount information of the 
toner remaining amount, the ink remaining amount, photosensitive drum life, etc., from the 
corresponding network printer P. 

The local information transmission section 13 as local information transmission 
means is made up of a conversion-to-electronic-mail section 13a and a transmission section 13b. 
The conversion-to-electronic-mail section 13a as electronic mail preparation means converts the 
customer information retained in the customer information retention section 18 into electronic 
mail (customer registration/change mail (FIG. 12)), converts the printer registration log file 12c 
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stored in the local information retention section 12 into electronic mail (printer 
registration/change mail (FIG. 18)), and converts the status information 01 gotten by the local 
information getting section 11 into electronic mail (status mail (FIG. 22)). The transmission 
section 13b as electronic mail sending means transmits electronic mail prepared by the 
conversion-to-electronic-mail section 13a to the mail server 19 (address of the console unit 20) 
through the Internet 6. The electronic mail formats will be discussed later in detail. 

The local information retention section 12 as local information retention means 
retains the above-mentioned printer registration log file 12c registering the IP addresses, serial 
numbers, etc., of the network printers P in text format (FIG. 17), a status log file 12a registering 
the status information 01 of the network printers P in text format (FIG. 19), a fatal error log file 
12d registering the network printers P where a fatal error occurred in text format (FIG. 21), and a 
transmission log file 12b registering an electronic mail transmission history in the local 
information transmission section 13 in text format (FIG. 23). The formats of the log files will be 
discussed later in detail. 

The display section 14 as display means displays the status information 01, etc., 
on the display 40. 

The input section 16 interprets input information based on an input signal from 
the keyboard 41 or the mouse 42. For example, the input section 16 displays a cursor moving in 
response to a vector signal from the mouse 42 on the display 40 and when a click signal is 
entered through the mouse 42, the input section 16 assumes that the displayed information 
superposed on the cursor at the point in time, such as a button, is entered. 

The timer monitor section 17 monitors the timing at which the local information 
getting section 11 gets the status information 01, the timing at which the local information 
transmission section 13 transmits the status information 01, and the like. 

The error table retention section 9 stores the error table shown in FIG. 20. The 
format of the error table will be discussed later in detail. 

The control section 1 5 operates the local information getting section 1 1 , the local 
information retention section 12, the local information transmission section 13, the display 
section 14, the input section 16, and the timer monitor section 17 for causing the sections to 
perform the required operation. The control section 15 registers customer information entered 
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J 1121 



through the input section 1 6 in the customer information retention section 1 8, creates a printer 
registration log file 12c based on printer relevant information entered through the input section 
16, stores the file in the local information retention section 12, creates a status log file 12a based 
on the status information 01 gotten by the local information getting section 11, stores the file in 
the local information retention section 12, records a communication history in the local 
information transmission section 13 in the transmission log file 12b, and stores the transmission 
log file 12b in the local information retention section 12. The control section 15 looks up in the 
error table in the error table retention section 9 (FIG. 20) to determine the error level 
corresponding to the status information 01 in the status log file 12a. If the control section 15 
determines that the error level is fatal, it creates a fatal error log file 12d and stores the file in the 
local information retention section 12. Further, the control section 15 causes the local 
information getting section 11 to get the status information 01 every first time period Tl and 
causes the local information transmission section 13 to transmit status mail every second time 
period T2 longer than the first time period Tl. If the control section 15, as the status 



IV 
W 

131 determination means, determines that the error level corresponding to the status information 01 

y gotten from one network printer P is fatal (status code>6000), it instructs the local information 

in i 

transmission section 13 to transmit status mail storing the contents of the fatal error log file 12d 



U (fatal error occurrence mail). The control section 15 also instructs the local information getting 
q section 1 1 to get the status information 01 every minute from the network printer P with status 

t. code>6000 (the error level corresponding to the status information 01 is fatal). Further, if the 

•U 

13 error level corresponding to the status information 01 gotten from one network printer P is not 
fatal any longer, the control section 15 instructs the local information transmission section 13 to 
transmit status mail indicating the fact (fatal error recovery mail). Further, if the control section 
15, as the status determination means, determines that the state in which the error level 
corresponding to the status information 01 gotten from one network printer P is fatal exceeds 
one hour, it judges that the user cannot correct the error and that it is necessary to request the 
agency to dispatch maintenance personnel, and immediately causes the local information 
transmission section 13 to transmit status mail indicating the request for dispatching maintenance 
personnel (service call error mail). 
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The operation performed when the CPU 30 having the described function 
executes the agent program will be discussed with reference to flowcharts in FIG. 4 to FIG. 10. 
The agent program is made up of a screen display process shown in FIG. 4 to FIG. 6 and an 
automatic monitor process shown in FIG. 7 to FIG. 9. FIG. 10 is a flowchart to show a process 
executed by a controller of the network printer P to be monitored. 

When a cursor is superposed on an icon displayed on the display 40 according to 
vector information entered through the mouse 42 and a click signal is input in this state, the 
screen display process is started. In the description which follows, the fact that a click signal is 
input (entered) with the cursor superposed on information displayed on the display 40, such as a 
button or an icon, is represented by the expression "the information is input (entered)," "the 
information is clicked," or "the button is turned on." At the first step S001 in the screen display 
process thus started, the CPU 30 checks whether customer information is registered in the 
customer information retention section 18. If customer information is not yet registered as just 
after the agent program is installed, the CPU 30 advances the process to step S002. 

At step S002, the CPU 30 displays a customer information window shown in FIG. 
1 1 on the display 40. The customer information window is provided with fields for writing the 
mail address of the agency where the console unit 20 is installed, the customer name, address, 
telephone number, FAX number, etc. When customer information is not yet entered, the fields 
remain blank. 

At step S003, the CPU 30 checks whether an X button or a CLOSE (i.e., QUIT) 
button is clicked. If neither the X button nor the CLOSE button is clicked, the CPU 30 goes to 
step S005 and checks whether an OK button is clicked. If the OK button is not clicked, the CPU 
30 goes to step S009 and checks whether any other information is entered. If any other 
information is not entered, the CPU 30 returns the process to step S003. 

If any other information is entered while the CPU 30 executes the check loop of 
steps S003, S005, and S009, the CPU 30 goes to step SO 10 and executes processing responsive to 
the entered information. For example, if some character is entered through the keyboard 41 after 
any field is clicked, the entered character is written into the field. If INTERVAL 
SPECIFICATION is clicked, it is made possible to enter the transmission interval of status mail 
02 described later (second time period T2; see step SI 09). If TIME SPECIFICATION is 
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clicked, it is made possible to enter the transmission time of status mail 02. Upon completion of 
step SO 10, the CPU 30 returns the process to step S003. 

If the X button or the CLOSE button is input, the CPU 30 advances the process to 
step S004 from step S003 and closes the customer information window, then terminates the 
screen display process. 

If the OK button is clicked, the CPU 30 advances the process to step S006 from 
step S005 and registers the information entered in the fields at the point in time in the customer 
information retention section 18. At step S007, the CPU 30 prepares customer 
registration/change mail 05 based on the information registered at step S006 and transmits the 
customer registration/change mail (J) 5 to the mail server 19 (address of the console unit 20) via 
the LAN 3a and the Internet 6. The customer registration/change mail 05 consists of a mail 
header of subject indicating customer registration/change mail 05 and mail address and a mail 

□ 

^ text containing information such as customer name before change (blank at this point in time), 
IH customer name after change (new entered customer name), customer address, customer 
131 telephone number, and customer FAX number. At step S008, the CPU 30 closes the customer 



] information window and advances the process to step S01 1 . 



' J In contrast, if customer information is already registered in the customer 

ti 

□ information retention section 18 as a result of previous execution of steps S002 to SO 10, the 
p CPU 30 judges at step S001 that customer information is already registered, and advances the 
| jj process to step SOU. 

*0 At step S01 1, the CPU 30 displays a main window (main screen) shown in FIG. 

13 on the display 40. A list viewer area 40a for listing information on the network printers P to 
be monitored is provided at the center of the main window. Specifically, the names and 
installation places of all network printers P connected to the LAN 3a, the status getting dates 
indicating the dates on which status information 01 was gotten from the network printers P, and 
the status code contained in the status information 01 are displayed in the list viewer area 40a 
from side to side. In the example in FIG. 13, the network printer LP-9200S on the intermediate 
row does not operate and thus the status getting date and the status code corresponding thereto 
are blank. A menu bar indicating a FILE button 40b, a SET button 40c, and a HELP button 40d 
is provided at the top of the main window. Further, a REGISTER PRINTER button 40e, a 

-34- / 

777858vl' 
1/6/99, 1 1 :52 am 





DELETE PRINTER button 40f, a START/STOP button 40g, and a QUIT (i.e. CLOSE) button 
40h are provided in order from top to bottom on the right of the list viewer area 40a on the main 
window. 

At step SO 12, the CPU 30 checks whether automatic execution of automatic 

monitor process is set. If automatic execution is not set, the CPU 30 advances the process to step 

S016. In contrast, if automatic execution is set, the CPU 30 goes to step S013 and changes the 

character string displayed on the START/STOP button 40g from START to STOP. At step 

SO 14, the CPU 30 starts an automatic monitor process shown in FIG. 7 to FIG. 9. At step SO 15, 

the CPU 30 waits for the operator to click on the START/STOP button 40g and when the 

START/STOP button 40g is turned on, the CPU 30 restores the character string displayed on the 

START/STOP button 40g to START and releases the setting of automatic execution of 

automatic monitor process, then advances the process to step S016. 

? At step SO 16, the CPU 30 checks whether the FILE button 40b is clicked. If the 

IU FILE button 40b is not clicked, the CPU 30 goes to step S032 (FIG. 5) and checks whether the 
lU 

(31 SET button 40c is clicked. If the SET button 40c is not clicked, the CPU 30 goes to step S041 

j J and checks whether the REGISTER PRINTER button 40e is clicked. If the REGISTER 

W PRINTER button 40e is not clicked, the CPU 30 goes to step S053 (FIG. 6) and checks whether 

It 

□ the START/STOP button 40g is clicked. If the START/STOP button 40g is not clicked, the 

[rail 

p CPU 30 goes to step SOS 7 and checks whether any printer name displayed in the list viewer area 
'{j 40a is double-clicked. If none of the printer names are double-clicked, the CPU 30 goes to step 
\Q S069 and checks whether the X button or the CLOSE button is clicked. If neither the X button 
nor the CLOSE button is clicked, the CPU 30 goes to step S070 and checks whether any other 
information is entered. If no information is entered, the CPU 30 returns the process to step S01 1. 

If the FILE button 40b is clicked while the CPU executes the described check 
loop, the CPU 30 goes to step S01 7 and displays a pull-down menu providing items of LOG 
REFERENCE, PROPERTY, etc. 

At step SO 18, the CPU 30 checks whether LOG REFERENCE is selected out of 
the pull-down menu. If LOG REFERENCE is selected, the CPU 30 goes to step S022 and 
displays a log reference window shown in FIG. 14 on the display 40. This log reference window 
is a window for listing a summary of all the transmission log file 12b (see FIG. 23) retained in 

-35- 



777858vl 
J/6/99, 11:52 am 





the local information retention section 12. At step S023, the CPU 30 waits for the operator to 
click on the X button of the log reference window and when the X button is clicked, the CPU 30 
goes to step S024 and closes the log reference window, then returns the process to step SOI 1. 

In contrast, if LOG REFERENCE is not selected at step SOI 8, the CPU 30 goes to 
step S019 and checks whether PROPERTY is selected. If PROPERTY is selected, the CPU 30 
goes to step S025 and opens a property window shown in FIG. 15. This property window is a 
window for setting the monitor interval (first time period Tl ; see step SI 03) and monitored items 
(all items or error) in the automatic monitor process described later. 

At step S026, the CPU 30 checks whether the X button or the CLOSE button is 
clicked. If neither the X button nor the CLOSE button is clicked, the CPU 30 goes to step S027 
and checks whether the OK button is clicked. If the OK button is not clicked, the CPU 30 goes 
to step S028 and checks whether any other information is entered. If any other information is not 
jjj entered, the CPU 30 returns the process to step S026. 

^ If any other information is entered while the CPU 30 executes the check loop of 

i u 

\J\ steps S026-S028, the CPU 30 goes to step S029 and executes processing responsive to the 

j j entered information. For example, if digits are entered through the keyboard 41 after the 

M PRINTER MONITOR INTERVAL field is clicked, the entered digits are written into the field, 
is 

□ Upon completion of step S029, the CPU 30 returns the process to step S026. 

□ If the X button or the CLOSE button is input, the CPU 30 advances the process to 
'J step S031 from step S026. In contrast, if the OK button is clicked, the CPU 30 advances the 
i|3 process to step S030 from step S027 and registers the information entered in the fields at the 

point in time in the local information retention section 12, then advances the process to step S031 
at which the CPU 30 closes the property window and returns the process to step S01 1 . 

In contrast, if the CPU 30 determines at step S01 9 that PROPERTY is not 
selected, it goes to step S020 and checks whether another item is selected. If no items are 
selected, the CPU 30 returns the process to step S01 8. If any item is selected, the CPU 30 goes 
to step S021 and executes processing corresponding to the selected item, then returns the process 
to step SOU. 

On the other hand, if the SET button 40c of the main window is clicked while the 
CPU 30 executes the check loop of steps S012, S016, S032, S041, S053, S057, S069, and S070, 
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□ 

<0 



the CPU 30 advances the process to step S033 from step S032. At step S033, the CPU 30 
displays the customer information window shown in FIG. 1 1 on the display 40. Since customer 
information is registered in the local information retention section 12 at the point in time, the 
CPU 30 enters the registered customer information contents in the corresponding field in the 
customer information window. 

At step S034, the CPU 30 checks whether the X button or the CLOSE button is 
clicked. If neither the X button nor the CLOSE button is clicked, the CPU 30 goes to step S035 
and checks whether the OK button is clicked. If the OK button is not clicked, the CPU 30 goes 
to step S039 and checks whether any other information is entered. If any other information is not 
entered, the CPU 30 returns the process to step S034. 

If any other information is entered while the CPU 30 executes the check loop of 
steps S034, S035, and S039, the CPU 30 goes to step S040 and executes processing responsive to 
the entered information. For example, if some character is entered through the keyboard 41 after 
any field is clicked, the field is overwritten with the entered character. If INTERVAL 
01 SPECIFICATION is clicked, it is made possible to change the transmission interval of status 

y 

jj mail 02 described later. If TIME SPECIFICATION is clicked, it is made possible to change the 
transmission time of status mail 02. Upon completion of step S040, the CPU 30 returns the 

SI 

□ process to step S034. 

q If the X button or the CLOSE button is input, the CPU 30 advances the process to 

|jj step S038 from step S034 and closes the customer information window, then returns the process 
\Q to step SOIL 

If the OK button is clicked, the CPU 30 advances the process to step S036 from 
step S035 and overwrites the customer information retention section 18 with the information 
entered in the fields at the point in time. At step S037, the CPU 30 prepares customer 
registration/change mail 05 (FIG. 12) based on the new information written at step S036 and 
transmits the customer registration/change mail 05 to the mail server 19 (address of the console 
unit 20) via the LAN 3a and the Internet 6. At step S038, the CPU 30 closes the customer 
information window and returns the process to step S01 1 . 

On the other hand, if the REGISTER PRINTER button 40e of the main window is 
clicked while the CPU 30 executes the check loop of steps SO 12, SO 16, S032, S041, S053, S057, 

-37- 

777858vl 
1/6/99, 11:52 am 




S069, and S070, the CPU 30 advances the process to step S042 from step S041. At step S042, 
the CPU 30 displays a printer information window shown in FIG. 16 on the display 40 in the 
initial state. The printer information window (subscreen) is provided with fields in which the IP 
address, SIN (serial number), and installation place of each network printer P to be monitored are 
entered. However, in the initial state, the fields are blank. The printer information window also 
contains a button clicked to set the displayed network printer P as the monitored printer. 

At step S043, the CPU 30 checks whether the X button or the CLOSE button is 
clicked. If neither the X button nor the CLOSE button is clicked, the CPU 30 goes to step S044 
and checks whether the OK button is clicked. If the OK button is not clicked, the CPU 30 goes 
to step S051 and checks whether any other information is entered. If any other information is not 
entered, the CPU 30 returns the process to step S043. 

If any other information is entered while the CPU 30 executes the check loop of 
steps S043, S044, and S051, the CPU 30 goes to step S052 and executes processing responsive to 
the entered information. For example, if digits are entered through the keyboard 41 with the IP 
address entry field clicked, the CPU 30 enters the entered digits in the IP address entry field and 
automatically gets the status information 01 of the network printer P, then displays the discrete 
information on the network printer P, such as the manufacturer name, the product name, and the 
printer type, in the lower area of the screen. If the MONITOR button is clicked, the CPU 30 
displays a check mark. Upon completion of step S052, the CPU 30 returns the process to step 
S043. 

If the X button or the CLOSE button is input, the CPU 30 advances the process to 
step S050 from step S043 and closes the printer information window, then returns the process to 
step SOIL 

If the OK button is clicked, the CPU 30 advances the process to step S045 from 
step S044 and determines the information entered in the fields at the point in time. Then, at step 
S046, the CPU 30 transmits a status request command via the LAN 3a to the network printer P 
specified by the information determined at step S045, goes to step S047, and waits for a response 
to the request command. 

FIG. 10 shows a status getting process executed in the network printer P. In the 
network printer P, every second at step S401, the printer controller (not shown) checks the 
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functions of the network printer P at step S402 and overwrites a status buffer 50 with the status 
information 01 corresponding to the state of each function checked, namely, the status code, the 
toner remaining amount, the ink remaining amount, the waste toner box use amount, the oil 
remaining amount, the total number of print sheets, the photosensitive unit remaining life, etc., at 
step S403. The status code written here contains fatal error status code such as 6003 (fuser 
anomaly), 6008 (engine anomaly), 6014 (engine communication anomaly), and 6020 (sensor dirt) 
in addition to the status code listed in the error table shown in FIG. 20. When a printer 
communication section in the network printer P receives a command from the agent unit 10 at 
step S301, it interprets the contents of the received command at step S302. If the printer 
communication section determines at step S303 that the received command is a status request 
command, it reads the most recent status information 01 from the status buffer 50 at step S3 04 
and returns the status information 01 via the LAN 3a to the agent unit 10 at step S305. If the 

O 

ijjj printer communication section determines at step S303 that the received command is not a status 
jy request command, it executes processing responsive to the received command at step S306. 

I!fl Upon reception of the status information 01 from the network printer P, the CPU 

U 

y 30 advances the process to step S048 from step S047. At step S048, the CPU 30 creates a printer 
j'lj 

registration log file 12c shown in FIG. 17 and retains the created file 12c in the local information 

13 retention section 12. The information of the IP address, the serial number, specification as to 
|.& 

(3 whether the network printer P is to be monitored, etc., entered on the printer information window 

11 

*q and determined at step S045 and the status code, the status code getting date and time, etc., 

*0 gotten at step S047 are written into the printer registration log file 12c. 

At step S049, the CPU 30 prepares printer registration/change mail 04 based on 
the information determined at step S045 and transmits the printer registration/change mail 04 to 
the mail server 19 (address of the console unit 20) via the LAN 3a and the Internet 6. The printer 
registration/change mail 04 consists of a mail header of subject indicating printer 
registration/change mail and mail address and a mail text containing information such as serial 
number before change (blank at this point in time), serial number after change (new entered serial 
number), printer installation place, etc., as shown in FIG. 18. At step S050, the CPU 30 closes 
the printer information window and returns the process to step S01 1 . 
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On the other hand, if the START/STOP button 40g is clicked while the CPU 30 
executes the check loop of steps S012, S016, S032, S041, S053, S057, S069, and S070, the CPU 
30 changes the character string displayed on the START/STOP button 40g from START to 
STOP and advances the process to step S054 from S053. At step S054 5 the CPU 30 starts the 
automatic monitor process (FIG. 7 to FIG. 9). Then, at step S056, the CPU 30 waits for the 
operator to click on the START/STOP button 40g and when the START/STOP button 40g is 
clicked, the CPU 30 changes the character string displayed on the START/STOP button 40g 
from STOP to START and advances the process to step S057. 

On the other hand, if any printer name displayed in the list viewer area 40a is 
double-clicked while the CPU 30 executes the check loop of steps S012, S016, S032, S041, 
S053, S057, S069, and S070, the CPU 30 advances the process to step S058 from S057. At step 
S058, the CPU 30 displays the printer information window (subwindow) shown in FIG. 16 on 

□ 

jjj the display 40. At this time, the CPU 30 reads the printer registration log file 12c corresponding 

; t! i to the double-clicked printer name from the local information retention section 12 and enters the 

i!n information described in the printer registration log file 12c in the fields of the printer 
U 

| j J information window. A printer status information display field may be contained in the printer 

ilj 

information window although it is not shown in FIG. 16. 

O At step S059, the CPU 30 checks whether the X button or the CLOSE button is 

Li 

□ clicked. If neither the X button nor the CLOSE button is clicked, the CPU 30 goes to step S060 
m 

and checks whether the OK button is clicked. If the OK button is not clicked, the CPU 30 goes 

'a* 

*fi to step S067 and checks whether any other information is entered. If any other information is not 
entered, the CPU 30 returns the process to step S059. 

If any other information is entered while the CPU 30 executes the check loop of 
steps S059, S060, and S067, the CPU 30 goes to step S068 and executes processing responsive to 
the entered information. For example, if digits are entered through the keyboard 41 with the IP 
address entry clicked, the CPU 30 overwrites the IP address entry with the entered digits. If the 
MONITOR button is clicked with a check mark displayed on the NOT MONITOR button, a 
check mark is put on the MONITOR button and the check mark on the NOT MONITOR button 
is erased. Upon completion of step S068, the CPU 30 returns the process to step S059. 
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If the X button or the CLOSE button is input, the CPU 30 advances the process to 
step S066 from step S059 and closes the printer information window, then returns the process to 
step SOIL 

If the OK button is clicked, the CPU 30 advances the process to step S061 from 
step S060 and determines the information entered in the fields at the point in time. Then, at step 
S062, the CPU 30 transmits a status request command via the LAN 3a to the network printer P 
specified by the information determined at step S061, goes to step S063, and waits for a response 
to the request command. Upon reception of information from the network printer P (i.e., a 
response), the CPU 30 goes to step S64 and rewrites new contents into the printer registration log 
file 12c based on the information determined at step S061, then stores the printer registration log 
file 12c with the new contents in the local information retention section 12. 

At step S065, the CPU 30 prepares printer registration/change mail 04 based on 
the information determined at step S061 and transmits the printer registration/change mail 04 to 
the mail server 19 (address of the console unit 20) via the LAN 3a and the Internet 6. At step 
S066, the CPU 30 closes the printer information window and returns the process to step S01 1 . 

On the other hand, if any other input than clicking of the X button or the CLOSE 
button occurs while the CPU 30 executes the check loop of steps SO 12, SO 16, S032, S041, S053, 
S057, S069, and S070, the CPU 30 goes to step S071 and performs processing responsive to the 
input information. For example, if the DELETE PRINTER button 40f is clicked after any printer 
name displayed in the list viewer area 40a is clicked, the CPU 30 deletes the printer registration 
log file 12c corresponding to the printer name from the local information retention section 12. 

On the other hand, if the X button or the CLOSE button is clicked at step S069 
while the CPU 30 executes the check loop of steps S012, S016, S032, S041, SOS3, S057, S069, 
and S070, the CPU 30 terminates the screen display process. 

Next, the automatic monitor process (local monitor step) started at steps SO 14 and 
S054 of the screen display process will be discussed with reference to FIG. 7 to FIG. 9. At the 
first step SI 01 after the main routine of the automatic monitor process shown in FIG. 7 is started, 
the CPU 30 waits for a timer event occurring every 10 seconds to occur. When a timer event 
occurs, the CPU 30 advances the process to step SI 02. 
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At step SI 02, the CPU 30 makes a reference to the status log file 12a stored in the 
local information retention section 12. FIG. 19 shows one record in the status log file 12a. The 
record is prepared separately for each of all network printers P for which the MONITOR button 
is input on the printer information screen in FIG. 16. A set of all the records thus prepared forms 
the status log file 12a. As shown in FIG. 19, each record in the status log file 12a describes the 
status information 01 indicating the state of the corresponding network printer P, namely, status 
code, toner remaining amount, ink remaining amounts (black ink remaining amount, cyan ink 
remaining amount, magenta ink remaining amount, and yellow ink remaining amount, etc.), 
waste toner box use amount, oil remaining amount, total number of print sheets, photosensitive 
unit remaining life, etc. It also contains an entry of information getting date and time (at which 
the status information 01 was gotten). The CPU 30 checks all records in the status log file 12a 
and determines the most recent information getting date and time. Then, it calculates the time 
difference between the determined most recent information getting date and time and the current 
time indicated by the timer monitor section 17 and assumes the timer difference to be the elapsed 
time since the last status was gotten. 

At step SI 03, the CPU 30 checks whether the elapsed time found at step SI 02 is 
longer than the first time period Tl set on the property window in FIG. 15 (see, also step S030 in 
FIG. 4). If the elapsed time found at step SI 02 is longer than the first time period Tl, the CPU 
30 goes to step SI 04 and sets all network printers P registered in the printer registration log file 
12c in the local information retention section 12 as the printers whose status information 01 is to 
be gotten. 

At step SI 17 (FIG. 8), the CPU 30 specifies one of all network printers P whose 
status is to be gotten as the target printer. 

At step SI 18, the CPU 30 transmits a status request command to the target printer 
(as a local information getting step) . When receiving the status request command, the target 
printer executes the process shown in FIG. 10 and returns the current status information 01 to the 
CPU 30. Upon reception of the status information 01 at step SI 19, the CPU 30 advances the 
process to step SI 20. 

At step SI 20, the CPU 30 overwrites the record of the target printer in the status 
log file 12a with the most recent status information 01 received at step SI 19 and rewrites the 
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current time into the entry INFORMATION GETTING DATE AND TIME (as a local 
information retention step). 

At step S121, the CPU 30 collates the status code contained in the most recent 
status information 01 entered at step S121 with the error table (FIG. 20) in the error table 
retention section 9. As shown in FIG. 20, the error table consists of an error level column Z13x 
under which error levels are described, a code column Z13y under which status codes are 
described, and a message column Z13z under which messages are described. According to the 
error table, all status code error levels are classified into fatal error El, warning E2, and 
information E3, and messages are provided in a one-to-one correspondence with the status codes. 
In the error table, status codes greater than "6000" are classified as fatal error El in batch. The 
status code "XXXX" described in the error table denotes a service call error meaning that a fatal 
error continues for one hour or more. The CPU 30 looks up in the error table and determines 
which error level the status code contained in the most recent status information 01 belongs to. 
If the CPU 30 judges that the status code belongs to the fatal error level because it is greater than 
"6000," the CPU 30 advances the process to step S122. If the CPU 30 determines that the status 
code does not belong to the fatal error level because it is less than "6000," the CPU 30 advances 
the process to step SI 27. 

At step SI 22, the CPU 30 checks whether a fatal error log file 12d is stored in the 
local information retention section 12. FIG. 21 shows one record in the fatal error log file 12d. 
The record is prepared separately for each of the network printers P with the status code error 
level belonging to the fatal error at steps SI 23 and SI 25 described later. A set of all the records 
thus prepared forms the fatal error log file 12d. As shown in FIG. 21, each record in the fatal 
error log file 12d describes INFORMATION GETTING DATE AND TIME indicating the point 
in time at which the fatal error of the corresponding network printer P occurred, the status code 
indicating the type of fatal error which occurred, etc. If no fatal error log file 12d is stored in the 
local information retention section 12, the CPU 30 advances the process to step SI 23; if the file 
is stored, the CPU 30 advances the process to step SI 24. When step SI 22 is first executed, it is 
determined that no fatal error log file 12d is stored, of course. 

At step SI 23, the CPU 30 uses the information described on the record of the 
target printer in the status log file 12a to prepare one fatal error log file record and stores the 
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record as a fatal error log file 12d. After completion of step SI 23, the CPU 30 advances the 
process step to SI 26. 

In contrast, at step SI 24, the CPU 30 checks whether the record of the target 
printer is contained in the fatal error log file 12d in the local information retention section 12. If 
the record is contained, the CPU 30 advances the process to step SI 33 without updating the 
information in the record. In contrast, if the record of the target printer is not contained in the 
fatal error log file 12d, the CPU goes to step SI 25 and uses the information described on the 
record of the target printer in the status log file 12a to prepare one fatal error log file record, then 
adds the record to the fatal error log file 12d. After completion of step SI 25, the CPU 30 
advances the process step to S 1 26. 

At step SI 26, the CPU 30 stores the information described in the fatal error log 
file 12d in status mail (fatal error occurrence mail) 02 shown in FIG. 22 and transmits the status 

□ 

mail 02 to the mail server 19 (address of the console unit 20) (as a local information 

!^ transmission step). As shown in FIG. 22, the status mail 02 consists of a mail header of subject 

131 indicating status mail and mail address and one or more mail texts prepared for each network 

\jj printer P. Each mail text consists of the serial number of the corresponding network printer P, 
Hi 

1 ■ the contents of the status information 01 (namely, status code, remaining amount information of 

13 toner remaining amount, ink remaining amounts, etc., and the like), and the information getting 

|r.A 

Q date and time indicating the point in time at which the status information 01 was gotten. If the 



status mail 02 is prepared based on the fatal error log file 12d, the status information 01 other 
*D than the status code is not contained in the fatal error log file 12d, thus the fields of the status 
information 01 other than the status code in each mail text remain blank. 

At step SI 26, in fact, a status mail transmission subroutine shown in FIG. 9 is 
called and executed. At the first step S201 after the subroutine is entered, the CPU 30 copies the 
log file to be transmitted. At step S202, the CPU 30 disassembles the log file to be transmitted, 
copied at step S201 into records and again edits each record in the mail text format. At this time, 
the fields with no corresponding information are made to remain blank, as described above. The 
mail texts are concatenated with each other and a mail header is added to the top, thereby 
preparing the status mail 02 (as an electronic mail preparation step). At step S203, the CPU 30 
makes dial-up IP connection to the provider with which the customer contracts. At step S204, 
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the CPU 30 transmits the status mail 02 prepared at step S202 to the mail server 19 (address of 
the console unit 20) via the Internet 6 (as an electronic mail sending step). At step S205, the 
CPU 30 creates a transmission log file 12b shown in FIG. 23 based on the contents of the status 
mail 02 transmitted at step S204. The transmission log file 12b is prepared for each mail text 
contained in the status mail 02 and describes the transmission destination mail address, the serial 
number of the target network printer P, the transmission date and time of the status mail 02, and 
the transmission status (information as to whether the mail was normally transmitted). At step 
S206, the CPU 30 stores the transmission log file 12b prepared at step S205 in the local 
information retention section 12. Then, the CPU 30 exists from the status mail transmission 
subroutine. 

After completion of step S126, the CPU 30 advances the process to step S133. 

On the other hand, if it is determined at step 121 that the status code does not 
belong to the fatal error, it means that a fatal error does not occur in the target printer or that the 
fatal error that once occurred in the target printer is corrected. Thus, first at step SI 27, the CPU 
30 checks whether the fatal error log file 12d exists in the local information retention section 12. 
If no fatal error log file 12d exists in the local information retention section 12, immediately the 
CPU 30 advances the process to step SI 33. 

In contrast, if the fatal error log file 12d exists in the local information retention 
section 12, the CPU goes to step SI 28 and checks whether the fatal error log file 12d contains the 
record of the target printer. If the fatal error log file 12d does not contain the record of the target 
printer, the CPU goes to step SI 31 and checks whether the fatal error log file 12d contains the 
record of any other printer. If the record of any other printer is contained, immediately the CPU 
30 advances the process to step SI 33. If the record of any other printer is not contained, the CPU 
30 goes to step SI 32 and deletes the fatal error log file 12d, then advances the process to step 
S133. 

In contrast, if the CPU 30 determines at step SI 28 that the fatal error log file 12d 
contains the record of the target printer, namely, if the fatal error that once occurred is corrected, 
the CPU 30 goes to step SI 29 and deletes the record of the target printer from the fatal error log 
file 12d. At step SI 30, the CPU 30 executes the status mail transmission subroutine in FIG. 9, 
thereby storing the information described in the fatal error log file 12d in the status mail (fatal 
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error recovery mail) 02 and transmitting the status mail 02 to the mail server 19 (address of the 
console unit 20) (as a local information transmission step). After completion of step SI 30, the 
CPU 30 advances the process to step SI 33. 

At step SI 33, the CPU 30 checks whether steps SI 17 to S 132 are complete for all 
the network printers P set as printers whose status is to be gotten at step SI 04 (or SI 08). If steps 
SI 17 to S 132 are not complete for all the network printers P set as printers whose status is to be 
gotten, the CPU 30 returns the process to step SI 17 to specify another network printer P as the 
target printer. In contrast, if steps SI 17 to SI 32 are complete for all the network printers P set as 
printers whose status is to be gotten, the CPU 30 advances the process to step SI 09. 

On the other hand, if the CPU 30 determines at step SI 03 that the elapsed time 
found at step SI 02 is less than the first time period Tl, it advances the process to step SI 05 at 
which the CPU 30 checks whether the fatal error log file 12d exists in the local information 
^ retention section 12. If no fatal error log file 12d exists in the local information retention section 
['"! 12, immediately the CPU 30 advances the process to step SI 09. In contrast, if the fatal error log 

Hi 

!]1 file 12d exists in the local information retention section 12, the CPU 30 advances the process to 
U 

y step SI 06. 
ru 

w At step SI 06, the CPU 30 checks all records in the fatal error log file 12d and 

O determines the most recent information getting date and time. Then, it calculates the time 

Q difference between the determined most recent information getting date and time and the current 
m 

*p time indicated by the timer monitor section 17 and assumes the timer difference to be the elapsed 
*0 time since the last status was gotten. 

At step SI 07, the CPU 30 checks whether the elapsed time calculated at step SI 06 
is longer than one minute. If the elapsed time is longer than one minute, the CPU 30 goes to step 
SI 08 and sets all network printers P having the serial numbers described in the fatal error log file 
12d as the printers whose status is to be gotten. Then, the CPU 30 executes steps SI 17 to SI 33 
to get the status of only the network printers P set as the printers whose status is to be gotten. In 
contrast, if the CPU 30 determines at step SI 07 that the elapsed time is equal to or less than one 
minute, it advances the process to step SI 09. 

At step SI 09, the CPU checks whether the current time sent from the timer 
monitor section 1 7 reaches the transmission timing, namely, the elapsed time since the automatic 
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monitor process was started or the elapsed time since the most recent execution of step SI 10 
reaches the second time period T2 specified on the customer information window shown in FIG. 
11. If the current time reaches the transmission timing, namely, if the elapsed time since the 
automatic monitor process was started or the elapsed time since the most recent execution of step 
SI 10 reaches the second time period T2, the CPU 30 advances the process to step SI 10 and 
executes the status mail transmission subroutine in FIG. 9, thereby storing the information 
described in the status log file 12a in the status mail (normal mail) 02 and transmitting the status 
mail 02 to the mail server 19 (address of the console unit 20). After completion of step SI 10, 
the CPU 30 advances the process to step Sill. In contrast, if the CPU 30 determines at step 
SI 09 that the current time does not reach the transmission timing, immediately the CPU 30 
advances the process to step Sill. 

At step SI 1 1, the CPU 30 checks whether the fatal error log file 12d exists in the 
local information retention section 12. If no fatal error log file 12d exists in the local information 
retention section 12, immediately the CPU 30 advances the process to step S101. In contrast, if 
the fatal error log file 12d exists in the local information retention section 12, the CPU 30 
advances the process to step SI 12 at which the CPU 30 calculates the time difference between 
the information getting date and time described on each record in the fatal error log file 12d and 
the current time, namely, the elapsed time since the fatal error occurred. At step SI 13, the CPU 
30 checks whether there is a record with the elapsed time calculated at step SI 12 exceeding one 
hour. If there is no record with the elapsed time exceeding one hour, the CPU 30 returns the 
process to step SI 01. In contrast, if there is a record with the elapsed time exceeding one hour, 
the CPU 30 advances the process to step SI 14. 

At step SI 14, the CPU 30 changes the status code (>6000) described on the record 
with the elapsed time exceeding one hour to "XXXX" representing a service call error. At step 
SI 15, the CPU 30 executes the status mail transmission subroutine in FIG. 9, thereby storing the 
information described in the fatal error log file 12d in the status mail 02 and transmitting the 
status mail (service call error mail) 02 to the mail server 19 (address of the console unit 20) (as a 
local information transmission step). The service call error mail requests the agency to dispatch 
maintenance personnel and there is little possibility that the user may be able to correct the error 
under circumstances where the service call error mail is transmitted. Then, at step SI 16, the 
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CPU 30 deletes the record with the status code changed at step SI 14 from the fatal error log file 
12d, then returns the process to step S 101 . 

The console unit 20, depicted in FIG.26, reads electronic mail of status mail 02, 
etc., transmitted from the agent unit 10 via an appropriate route in the Internet 6 to the mail 
server 19 and stored in a mail box 19a thereof (see FIG. 27) at an appropriate timing through the 
Internet 6 according to a predetermined protocol (POP3). 

FIG. 26 is a block diagram to show the hardware configuration of a computer 
forming the console unit 20. As shown here, the console unit 20 has almost the same hardware 
configuration as the agent unit 10 shown in FIG. 2 except that it is provided with a Centronics 
interface 143 and a local printer 9. The Centronics interface 143 is connected to a CPU .130 via a 
bus B and is also connected to the local printer 9 by a Centronics cable for sending print data 
prepared by the CPU 130 to the local printer 9. An operating system program (Windows 95 

O 

*q (TM) manufactured by Microsoft) and a console program (described later) executed by the CPU 
JJj 130 are stored on the hard disk 138. An error table 28 and a database 23 shown in FIG. 28 are 

\Yl also stored on the hard disk 138. The error table 28 is the same as that in the agent unit 10 shown 

W 

hi in FIG. 20. 

flj 

( The database 23 is a relational database where a plurality of tables shown in FIG. 

O 28 are related to each other as shown in FIG. 29. The agency information table shown in FIG. 28 

□ stores information concerning the agency operating the console unit 20. The customer 

111 

information tables are prepared in a one-to-one correspondence with the agent units 10; each 



*fl customer information table storing information concerning the corresponding agent unit 10 and 
the customer operating the agent unit 10. The printer information tables are prepared in a 
one-to-one correspondence with the network printers P to be monitored for storing information 
thereon and are related to the customer information tables for the agent units 10 for monitoring 
the corresponding network printers P with customer codes as keys. The status information table 
is prepared for each status information 01 gotten for each network printer P for storing the 
contents of the status information 01. The status information tables are related to the network 
printers P indicated by the status information 01 with serial numbers as keys. 
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The CPU 130 controls the whole console unit 20 and functions as global 
information getting, means (electronic mail reception means, extraction means), database 
management means, display means, output means, and statistical processing means. 

FIG. 27 is a block diagram depicting the functions of the CPU 130, RAM 132, 
and the hard disk 138 provided when the CPU 130 executes the operating system program and 
the console program expanded in the RAM 132. The functions of the CPU 130, the RAM 132, 
and the hard disk 138 shown in FIG. 27 are a statistical processing section 21, a global 
information getting section 22, the above-mentioned database 23, a database management section 
24, a display section 25, an input section 26, a timer monitor section 27, the above-mentioned 
error table 28, and a print section 29. 

The global information getting section 22 as global information getting means 
receives status mail 02, customer registration/change mail 05, and printer registration/change 

a 

mail 04 stored in the mail box 19a via the LAN 8 and the router 7 (as electronic mail reception 



IU 



means) and extracts the electronic mail contents (as extraction means). 



•3 1 The display section 25 as display means and output means displays information 

U 

|jj stored on the database 23 on a display 140 (FIG. 26). At this time, the display section 25 



displays the status information 01 of the network printers P in LAN 3 units like a main window 
j«3 shown in FIG. 35. That is, it displays the status information 01 of all the network printers P 

□ belonging to each customer (agent unit 1 0). 

Ifi 

The input section 26 interprets input information based on an input signal from a 
•0 keyboard 141 or a mouse 142. For example, the input section 26 displays a cursor moving in 
response to a vector signal from the mouse 142 on the display 140 and when a click signal is 
entered through the mouse 142, the input section 26 assumes that the displayed information 
superposed on the cursor at the point in time, such as a button, is entered. 

The timer monitor section 27 monitors the timing at which the global information 
getting section 22 reads the status mail 02 in the mail box 19a, and the like. 

The print section 29 as output means sends the status information 01 displayed on 
the display section 25 via the Centronics interface 143 to the local printer 9 for printing the status 
information. 
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The database management section 24 as database management means updates the 
database 23 according to the status information 01 of each network printer P extracted from the 
status mail 02, the customer information extracted from the customer registration/change mail 
05, and the printer information extracted from the printer registration/change mail 04. If the 
status information 01 put into electronic mail cannot be gotten (if status mail is not stored in the 
mail box 19a or status mail cannot be read from the mail box 19a) for a predetermined duration, 
the database management section 24 assumes that there is a strong possibility that a problem may 
occur in the mail system, and causes the display section 25 to display an error message indicating 
the fact on the display 140. 

The statistical processing section 21 as statistical processing means predicts the 
statistics of the remaining amounts of consumables of ink, toner, etc., based on the past status 
information 01 (remaining amount information) stored on the database 23 for each network 
3,13 printer P monthly, weekly, or daily by using regression lines, etc., provided using two variables 



in 



provided by a least squares method. For example, the monthly remaining amount statistics are 
I? 1 predicted based on all consumable remaining amount information for the past five months, 
y However, if the remaining amount information stored on the database 23 is less than that for the 

iu 

(t past five months, for example, if there is remaining amount information only for the past two to 

^ four weeks, the statistical processing section 21 predicts the remaining amount statistics based on 

|«* 

Q all remaining amount information stored on the database 23. The weekly remaining amount 
jjj statistics are predicted based on remaining amount information for the past five weeks. 
*0 However, if the remaining amount information stored on the database 23 is less than that for the 
past five weeks, for example, if there is remaining amount information only for the past one 
week, the statistical processing section 21 predicts the remaining amount statistics based on all 
remaining amount information stored on the database 23. The daily remaining amount statistics 
are predicted based on remaining amount information for the past five days. Also in this case, if 
the remaining amount information is less than that for the past five days, the statistical processing 
section 21 predicts the remaining amount statistics based on all remaining amount information. 
Upon completion of predicting the remaining amount statistics, the statistical processing section 
21 prepares a graph indicating the statistics and requests the display section 25 to display the 
graph. 
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The timer monitor section 27 measures the timing at which the global information 
getting section 22 reads mail from the mail server 19. 

The operation performed when the CPU 130 having the described function 
executes the console program (global monitor step) will be discussed with reference to 
flowcharts in FIG. 30 to FIG. 5. The console program is made up of a mail getting process 
shown in FIG. 30 and FIG. 31 and a screen display process shown in FIG. 32 to FIG. 35. 

When an icon displayed on the display 140 is clicked, the mail getting process in 
FIG. 30 (as a global information getting step and a data getting step) is started. At the first step 
S501 after the mail getting process is started, the CPU 130 waits for the timing to read mail from 
the mail box 19a of the mail server 19 based on the current time information prepared by the time 
monitor section 27 9FIG. 27). When the timing is reached, the CPU 130 goes to step S502 and 
checks whether unread customer registration/change mail 05 exists in the mail box 19a. If 
unread customer registration/change mail 05 does not exist, immediately the CPU 130 advances 
the process to step S504. In contrast, if unread customer registration/change mail 05 exists, the 



in CPU 130 goes to step S503 and reads all unread pieces of customer registration/change mail 05 

y 

y from the mail box 19a, then extracts customer information from the read pieces of customer 
|( registration/change mail 05. Upon completion of step S503, the CPU 130 advances the process 
O to step S504. 

p At step S504, the CPU 130 checks whether unread printer registration/change 

131 

.|* mail 04 exists in the mail box 19a. If unread printer registration/change mail 04 does not exist, 
immediately the CPU 130 advances the process to step S506. In contrast, if unread printer 
registration/change mail 04 exists, the CPU 130 goes to step S505 and reads all unread pieces of 
printer registration/change mail 04 from the mail box 19a, then extracts printer information from 
the read pieces of printer registration/change mail 04. Upon completion of step S505, the CPU 
130 advances the process to step S506. 

At step S506, the CPU 130 checks whether unread status mail 02 exists in the 
mail box 19a. If unread status mail 02 does not exist, immediately the CPU 130 advances the 
process to step S509. In contrast, if unread status mail 02 exists, the CPU 130 goes to step S507 
and reads one unread piece of status mail 02 from the mail box 19a (as an electronic mail 
reception step), then extracts the status information 01 the information getting date and time, and 
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the serial number from the read piece of status mail 02 (as an extraction step). Upon completion 
of step S507, the CPU 130 advances the process to step S508. 

At step S508, the CPU 130 determines the level of the error that occurred in the 
corresponding network printer P based on the status code contained in the status information 01 
extracted at step S507. FIG. 31 is a flowchart to show an error level determination processing 
subroutine executed at step S508. At the first step S601 after the subroutine is entered, the CPU 
130 reads status code from the status information 01 extracted at step S507. At step S602, the 
CPU 130 searches the error table 28 (FIG. 20) for the status code read at step S601. At step 
S603, the CPU 130 checks whether the status code read at step S601 is listed in the error table 28 
as a result of the search at step S602. If the status code is listed in the error table 28, the CPU 
130 adds the information indicating the error level corresponding to the status code (A: Fatal, B: 
Warning, C: Information) to the status information 01. In contrast, if the status code is not listed 
in the error table 28, the CPU 130 adds the information indicating a miscellaneous error to the 
status information 01. Upon completion of step S604 or S605, the CPU 130 exits from the error 
level determination processing subroutine and returns control to the main routine in FIG. 30. In 
the main routine to which control is returned, the CPU 130 advances the process to step S509 
from step S508. 

At step S509, the CPU 130 checks whether there is information extracted at step 
S503, S505, or S507. If there is extracted information, the CPU 130 advances the process to step 
S510 and updates the database 23 based on the customer information extracted at step S503, the 
printer information extracted at step S505, or the status information 0I extracted at step S507 (as 
a database management step or a data retention step). Specifically, when the customer 
information is extracted at step S503, if the customer information table for the same customer as 
the extracted customer information exists, the customer information table is updated; if the 
customer information table for the same customer as the extracted customer information does not 
exist, a new customer information table is created based on the customer information. When the 
printer information is extracted at step S505, if the printer information table for the same network 
printer P as the extracted printer information exists, the printer information table is updated; if 
the printer information table for the same network printer P as the extracted printer information 
does not exist, a new printer information table is created based on the printer information. When 
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the status information is extracted at step S507, if a new status information table is created based 
on the status information. Upon completion of step S510 5 the CPU 130 returns the process to 
step S506. In contrast, if the CPU 130 determines at step S509 that no extracted information 
exists, it returns the process to step S501 and waits for the next mail read timing. 

On the other hand, when another icon displayed on the display 140 is clicked, the 
screen display process in FIG. 32 (as a display step and an output step) is started. At the first step 
S701 after the screen display process is started, the CPU 130 displays a main window (main 
screen) shown in FIG. 35 on the display 140 based on the information stored on the database (as 
a main screen display step) . A list viewer area 50a is provided at the left of the main window. It 
displays the customer names as information indicating the areas 2 covered by the LANs 3 as the 
first-type networks. Any one of the customer names displayed in the list viewer area 50a is 
highlighted in a color different from colors for other customer names. If any customer name is 

f J clicked (indicated by dashed-line box in FIG. 35), only the clicked customer name is highlighted. 

J1J Another list viewer area 50b is provided at the center of the main window. It lists information 
concerning all network printers P connected to the LAN 3 in the area 2 indicated by the 

!* !s j highlighted customer name in the list viewer area 50a and registered as printers to be monitored. 

nj The information on each network printer P displayed in the list viewer area 50b is the name of 

ft 

P the network printer P (printer name), the installation place, the date on which the most recent 

!|f status information 0 was gotten (status getting date), and the message corresponding to the status 

!n£f 

131 code contained in the most recent status information 0. The CPU 130 reads the message 
corresponding to the status code from the error table 28 and writes the message into the list 
viewer area 50b. For example, the message is "POWER SAVE MODE," "PAPER FEED 
ERROR," etc. The information displayed as the installation place denotes a detailed installation 
place of the network printer P on the customer side, such as "SECOND FLOOR OF BUILDING 
NO. 1" or "FOURTH FLOOR OF BUILDING NO. 1." The operator of the console unit 20 can 
visually grasp the detailed installation places of the network printers P by seeing the installation 
place column. A menu bar indicating a FILE button 50c, a SET button 40d, and a HELP button 
50e is provided at the top of the main window. Further, a CUSTOMER INFORMATION button 
50f, a PRINTER INFORMATION button 50g, a STATUS PRINT button 50h, and a QUIT 
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button 50i are provided in order from top to bottom on the right of the list viewer area 50b on the 
main window. 

At step S702 5 the CPU 130 checks whether the FILE button 50c is clicked. If the 
FILE button 50c is not clicked, the CPU 130 goes to step S714 and checks whether any customer 
name displayed in the list viewer area 50a is clicked. If none of the customer names are clicked, 
the CPU 130 goes to step S717 and checks whether the CUSTOMER INFORMATION button 
50f is clicked. If the CUSTOMER INFORMATION button 50f is not clicked, the CPU 130 goes 
to step S727 and checks whether any printer name is clicked. If none of the printer names are 
clicked, the CPU 130 goes to step S729 and checks whether the PRINTER INFORMATION 
button 50g is clicked. If the PRINTER INFORMATION button 50g is not clicked, the CPU 130 
goes to step S738 and checks whether the STATUS PRINT button 50h is clicked. If the 
STATUS PRINT button 50h is not clicked, the CPU 130 goes to step S748 and checks whether 

n 

l L any printer name is double-clicked. If hone of the printer names are double-clicked, the CPU 130 
l U goes to step S767 and checks whether an X button or a CLOSE button is clicked. If neither the X 

ru 

j]1 button or the CLOSE button is clicked, the CPU 130 goes to step S768 and if any other input 

J | 8 

j j occurs. If no input occurs, the CPU 130 returns the process to step S701. 

^ If the FILE button 50c is clicked while the CPU executes the described check 

El 

Q 1°°P> the CPU 130 goes to step S703 and displays a pull-down menu providing items of LOG 
p REFERENCE, PROPERTY, LOG CLEAR, QUIT, etc. 

G 1 At step S704, the CPU 130 checks whether PROPERTY is selected. If 

\Q PROPERTY is selected, the CPU 130 goes to step 707 and display a property window shown in 

FIG. 36. This property window is a window for setting the timing interval at step S501 in FIG. 

30, the reference time for determining whether mail is received, and the like. 

At step S708, the CPU 130 checks whether an X button or a CLOSE button is 

clicked. If neither the X button nor the CLOSE button is clicked, the CPU 130 goes to step S709 

and checks whether an OK button is clicked. If the OK button is not clicked, the CPU 130 goes 

to step S710 and checks whether any other information is entered. If any other information is not 

entered, the CPU 130 returns the process to step S708. 

If any other information is entered while the CPU 130 executes the check loop of 

steps S708-S710, the CPU 130 goes to step S711 and executes processing responsive to the 
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entered information. For example, if digits are entered through the keyboard 141 after the MAIL 
RECEPTION INTERVAL field is clicked, the entered digits are written into the field: Upon 
completion of step S71 1, the CPU 130 returns the process to step S708. 

If the X button or the CLOSE button is input, the CPU 130 advances the process 
to step S713 from step S708. In contrast, if the OK button is clicked, the CPU 130 advances the 
process to step S712 from step S709 and stores the information entered in the fields at the point 
in time, then advances the process to step S713 at which the CPU 130 closes the property 
window and returns the process to step S701. 

In contrast, if the CPU 130 judges at step S704 that PROPERTY is not selected, it 
goes to step S705 and checks whether another item is selected. If no items are selected, the CPU 
130 returns the process to step S704. If any item is selected, the CPU 130 goes to step S706 and 
executes processing corresponding to the selected item, then returns the process to step S701. 

On the other hand, if any customer name displayed in the list viewer area 50a of 
the main window is clicked while the CPU 130 executes the check loop of steps S702, S714, 
S717, S727, S729, S738, S748, S767, and S768, the CPU 130 goes to step S715, restores the 
color of the highlighted customer name to the former color, and highlights the clicked customer 
name in a color different from colors for other customer names. At step S716, the CPU 130 
reads all printer information tables containing the customer code corresponding to the clicked 
customer name and the most recent status information tables related to the printer information 
tables from the database 23. It changes the information displayed in the list viewer area 50b to 
the information concerning all network printers P connected to the LAN 3 in the area 2 indicated 
by the highlighted customer name in the list viewer area 50a and registered as printers to be 
monitored based on the information described in the read tables. After completion of step S716, 
the CPU 130 advances the process to step S717. 

On the other hand, if the CUSTOMER INFORMATION button 50f of the main 
window is clicked while the CPU 130 executes the check loop of steps S702, S714, S717, S727, 
S729, S738, S748, S767, and S768, the CPU 130 advances the process to step S718 from step 
S717. At step S718, the CPU 130 reads the customer information table containing the customer 
code corresponding to the highlighted customer name in the list viewer area 50a from the 
database 23. 
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At step S719, the CPU 130 displays a customer information window shown in 
FIG. 37 on the display 140. The customer information window is provided with fields for 
describing the customer name, address, telephone number, FAX number, administrator, mail 
address, etc. At the point in time, the CPU 130 writes the information described in the customer 
information table read at step S718 into the fields. 

At step S720, the CPU 130 checks whether an X button or a CLOSE button is 
clicked. If neither the X button nor the CLOSE button is clicked, the CPU 130 goes to step S721 
and checks whether an OK button is clicked. If the OK button is not clicked, the CPU 130 goes 
to step S722 and checks whether any other information is entered. If any other information is not 
entered, the CPU 130 returns the process to step S720. 

If any other information is entered while the CPU 130 executes the check loop of 
steps S720, S721, and S722, the CPU 130 goes to step S723 and executes processing responsive 
to the entered information. For example, if some character is entered through the keyboard 141 
after any field is clicked, the field is overwritten with the entered character. Upon completion of 
step S723, the CPU 130 returns the process to step S720. 

If the X button or the CLOSE button is input, the CPU 130 advances the process 
to step S725 from step S720 and closes the customer information window, then returns the 
process to step S701. 

If the OK button is clicked, the CPU 130 advances the process to step S724 from 
step S721 and overwrites the corresponding customer information table in the database 23 
(customer information table read at step S718) with the information entered in the fields at the 
point in time. At step S725, the CPU 130 closes the customer information window, then returns 
the process to step S701 . 

On the other hand, if any printer name described in the list viewer area 50b of the 
main window is clicked while the CPU 130 executes the check loop of steps S702, S714, S717, 
S727, S729, S738, S748, S767, and S768, the CPU 130 advances the process to step S728 from 
step S727. At step S728, the CPU 130 restores the color of the highlighted printer name to the 
former color and highlights the clicked printer name in a color different from colors for other 
printer names. After completion of step S728, the CPU 130 advances the process to step S729. 
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On the other hand, if the PRINTER INFORMATION button 50g of the main 
window is clicked while the CPU 130 executes the check loop of steps S702, S714, S717, S727, 
S729, S738, S748, S767, and S768, the CPU 130 advances the process to step S730 from step 
S729. At step S730, the CPU 130 reads the printer information table containing the customer 
code corresponding to the highlighted customer name in the list viewer area 50a and the 
highlighted printer name in the list viewer area 50b from the database 23. 

At step S731, the CPU 130 displays a printer information window (subscreen) 
shown in FIG. 38 on the display 140 (as a subscreen display step). The printer information 
window is provided with fields for entering the printer name, serial number of printer, 
installation place, etc. At the point in time, the CPU 130 writes the information described in the 
printer information table read at step S730 into the fields. 

At step S732, the CPU 130 checks whether an X button or a CLOSE button is 
clicked. If neither the X button nor the CLOSE button is clicked, the CPU 130 goes to step S733 
and checks whether an OK button is clicked. If the OK button is not clicked, the CPU 130 goes 
to step S734 and checks whether any other information is entered. If any other information is not 
entered, the CPU 130 returns the process to step S732. 

If any other information is entered while the CPU 130 executes the check loop of 
steps S732, S733, and S734, the CPU 130 goes to step S735 and executes processing responsive 
to the entered information. For example, if a DELETE PRINTER button is clicked, the printer 
information table for the network printer P displayed on the printer information screen is deleted 
from the database 23. Upon completion of step S735, the CPU 130 returns the process to step 
S732. 

If the X button or the CLOSE button is input, the CPU 130 advances the process 
to step S737 from step S732 and closes the printer information window, then returns the process 
tostepS701. 

If the OK button is clicked, the CPU 130 advances the process to step S736 from 
step S733 and overwrites the corresponding printer information table in the database 23 (printer 
information table read at step S730) with the information entered in the fields at the point in 
time. At step S737, the CPU 130 closes the printer information window, then returns the 
process to step S701. 
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date going back predetermined days from the date on which it is predicted that the toner 
remaining amount will reach zero as a toner supply day and further predicts the toner remaining 
amount on the toner supply day according to the statistics. 

At step S746, the CPU 130 prepares print data to print a printer status history 
based on the information described in the status information tables read at step S744 and the 
toner supply day and the toner remaining amount predicted at step S745 and instructs the local 
printer 9 to print based on the print data. Examples of status histories printed based on the print 
data are shown in FIG. 40A and 40B. As shown here, the customer name, the printer name of the 
network printer P, and the range of the getting dates of the printed status information are printed 
as the status history. The toner remaining amount, the error level, and a comment corresponding 
to the status code contained in each status information table and the date and time at which the 
status information was gotten are also printed as the status history. Further, the predicted toner 
supply day and toner remaining amount are printed as the status history. After completion of step 
S746, the CPU 130 advances the process to step S747. 



m 
ru 

III At step S747, the CPU 130 closes the printer status history print window and 

U 

\j j returns the process to step S70 1 . 



On the other hand, if any printer name displayed in the list viewer area 50b of the 
D main screen is double-clicked while the CPU 130 executes the check loop of steps S702, S714, 

□ S717, S727, S729, S738, S748, S767, and S768, the CPU 130 advances the process to step S749 

ill 

jjp from step S748. At step S749, the CPU 130 reads the status information tables containing the 
*0 serial number corresponding to the double-clicked printer name from the database 23. 

At step S750, the CPU 130 displays a printer status information window 
(subscreen) shown in FIG. 41 on the display 140 (as a subscreen display step). This printer status 
information window is provided with a list viewer area 54a indicating the status transition in 
addition to description of the customer name and printer name 54c. For each status information 
ol table read at step S749, the date and time at which the status information was gotten and a 
message corresponding to the status code contained in the status information are displayed in the 
list viewer area 54a. Further, the printer status information window is provided with a 
percentage display field 54e and a bar graph display field 54b indicating the toner or ink 
remaining amount contained in any status information ol table. Also, it is provided with a 
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On the other hand, if a STATUS PRINT button 50h of the main window is 
clicked while the CPU 130 executes the check loop of steps S702, S714, S717, S727, S729, 
S738, S748, S767, and S768, the CPU 130 advances the process to step S739 from step S738. 
At step S739, the CPU 130 displays a status history print window shown in FIG. 39 on the 
display 140. This status history print window is provided with a field for describing the printer 
name, a button for specifying the condition for printing the status information, namely, printing 
the status information in the specified getting date range or printing the five most recent status 
information records, a field for writing the specified getting date range, etc. At the point in time, 
the CPU 130 writes the highlighted printer name in the list viewer area 50b of the main window 
into the printer name field in the status history print window. 

At step S740, the CPU 130 checks whether an X button or a CANCEL button is 
clicked. If neither the X button nor the CANCEL button is clicked, the CPU 130 goes to step 
jjj S741 and checks whether an PRINT button 56a is clicked. If the PRINT button 56a is not 
Jijj clicked, the CPU 130 goes to step S742 and checks whether any other information is entered. If 

131 any other information is not entered, the CPU 130 returns the process to step S740. 

UJ 

y If any other information is entered while the CPU 130 executes the check loop of 

| ^ steps S740, S741, and S742, the CPU 130 goes to step S743 and executes. processing responsive 

O to the entered information. For example, if digits are entered through the keyboard 141 with the 

|3 DATE RANGE SPECIFICATION field clicked, the CPU 130 writes the entered digits into the 



SPECIFICATION field. Upon completion of step S743, the CPU 130 returns the process to step 
tfl S740. 

If the X button or the CANCEL button is input, the CPU 130 advances the process 
to step S747 from step S740 and closes the status history print window, then returns the process 
to step S701. 

If the PRINT button 56a is clicked, the CPU 130 advances the process to step 
S744 from step S741 and reads all status information tables meeting the condition shown on the 
status history print window at the point in time from the database 23. 

At step S745, the CPU 130 predicts the statistics of the toner remaining amount 
according to the above-described procedure based on the toner remaining amounts described in 
the status information tables read at step S744 (as a statistical processing step). It predicts the 
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STATISTICS button 54d in addition to an X button, a CLOSE button, and a HELP button. A 
history of remaining amount information of consumables of ink, etc., may be displayed in the list 
viewer area 54a of the printer status information window. Further, the consumable remaining 
amounts responsive to the type of network printer P, for example, the ink remaining amount, the 
photosensitive drum remaining life, etc., may be displayed in the printer status information 
window. 

At step S751, the CPU 130 checks whether any status is clicked. If no status is 
clicked, the CPU 130 goes to step S753 and checks whether the STATISTICS button 54d is 
clicked. If the STATISTICS button 54d is not clicked, the CPU 130 goes to step S754 and 
checks whether any other input than clicking of the X button or the CLOSE button occurs; If any 
other input does not occur, the CPU 130 goes to step S756 and checks whether the X button or 
the CLOSE button is clicked. If neither the X button nor the CLOSE button is clicked, the CPU 

n 

"|j 130 returns the process to step S75 1 . 

J]jj If any status is clicked while the CPU 130 executes the check loop of steps S751, 

IJ1 S753, S754, and S756, the CPU 130 goes to step S752 and checks the toner remaining amount 
j,j from the status information 01 corresponding to the status. It displays percentage and a bar 
| rf graph of the toner remaining amount on the printer status information window. After completion 
O of step S752, the CPU 130 advances the process to step S753. 

fa 

□ If the STATISTICS button 54d is clicked, the CPU 130 advances the process to 

m 

^ step S758 from Step S753. At step S758, the CPU 130 displays a statistical information window 
<fi shown in FIG. 42. A graph display area 55g for displaying a graph of the statistics of the 
consumable remaining amount predicted is provided in the center of the statistical information 
window. A MONTHLY button 55c, a WEEKLY button 55d, and a DAILY button 55e for 
setting the statistical prediction of the consumable remaining amount and graph display thereof to 
a monthly basis, a weekly basis, and a daily basis respectively are provided on the bottom of the 
statistical information window. 

At step S759, the CPU 130 initializes the basis to daily prediction of the 
consumable remaining amount statistics. 

At step S760, the CPU 130 gets the remaining amount information responsive to 
the setup prediction basis from the status information tables read at step S749. Specifically, if 

-60- 



777858vl 
1/6/99, 11:52 am 




a 



the prediction basis is set to the daily basis, the CPU 130 gets the toner or ink remaining amount 
from the status information tables for the past five days. However, unless the status information 
tables for the past five days are complete, the CPU 130 gets the toner or ink remaining amount 
from all the status information tables provided so far. If the prediction basis is set to the weekly 
basis, the CPU 130 gets the toner or ink remaining amount from the status information tables for 
the past five weeks. However, unless the status information tables for the past five weeks are 
complete, the CPU 130 gets the toner or ink remaining amount from all the status information 
tables provided so far. If the prediction basis is set to the monthly basis, the CPU 130 gets the 
toner or ink remaining amount from the status information tables for the past five months. 
However, unless the status information tables for the past five months are complete, the CPU 130 
gets the toner or ink remaining amount from all the status information tables provided so far. 

At step S761, the CPU 130 finds the future toner or ink remaining amount 
statistics as an above-mentioned regression line according to the above-described procedure 



''J based on the toner or ink remaining amount gotten at step S760 (as a statistical processing step). 

in 

(31 At step S762, the CPU 130 displays the regression line found at step S761 in the 

Jj graph display area 55g of the statistical information window in a graph form. FIG. 42A 

111 

iV illustrates a regression line (dashed line) 55b indicating the statistics predicted on a daily basis 

3! 

□ corresponding to the printer status history shown in FIG. 40A and a polygonal line (solid line) 
I"* 

p 55a indicating a history of the toner or ink remaining amounts gotten on a daily basis. That is, in 
^ FIG. 42A, the regression line 55b is prepared based on the history 55a to 1997/11/06 and the 
*D toner or ink remaining amount statistics from 1997/1 1/06 to 1997/1 1/08 are predicated according 
to the regression line 55b. As seen from the regression line 55b, toner or ink is consumed at a 
rate of approximately 20% per day in the network printer (LP-9200S) displayed in the statistical 
information window, thus it is visually recognized that the consumable will run out almost on or 
about 1997/11/09. FIG. 42B illustrates a regression line (dashed line) 55b indicating the 
statistics predicted on a weekly basis corresponding to the printer status history shown in FIG. 
40B and a polygonal line (solid line) 55a indicating a history of the toner or ink remaining 
amounts gotten on a weekly basis. That is, in FIG. 42B, the regression line 55b is prepared based 
on the history 55a to 1997/11/25 and the toner or ink remaining amount statistics from 
1997/1 1/25 to 1997/12/02 are predicated according to the regression line 55b. As seen from the 
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regression line 55b, toner or ink is consumed at a rate of approximately 10% per week in a 
network printer (LP-8300) different from the network printer (LP-9200S) shown in FIG. 42A, 
thus it is visually recognized that the consumable will run out on or about 12/9/97 in a week. 

At step S763, the CPU 130 checks whether an X button is clicked. If the X 
button is not clicked, the CPU 130 goes to step S764 and checks whether any one of the 
MONTHLY button 55c, the WEEKLY button 55d, or the DAILY button 55e is clicked. If no 
buttons are clicked, the CPU 130 returns the process to step S763. 

If any of the MONTHLY button 55c, the WEEKLY button 55d, or the DAILY 
button 55e is clicked while the CPU 130 executes the check loop of steps S763 and S764, the 
CPU 130 advances the process to step S765 from step S764. At step S765, the CPU 130 
changes the current prediction basis in response to the clicked button 55c, 55d, or 55e. That is, 
if the MONTHLY button 55c is clicked, the CPU 130 sets prediction of consumable statistics on 
a monthly basis; if the WEEKLY button 55d is clicked, the CPU 130 sets prediction of 
consumable statistics on a weekly basis; if the DAILY button 55e is clicked, the CPU 130 sets 
prediction of consumable statistics on a daily basis. After completion of step S765, the CPU 
130 returns the process to step S760 to predict the statistics on the newly setup basis. 

If the X button is clicked, the CPU 130 goes to step S766 and closes the statistical 
information window, then returns the process to step S753. 

If any other input than clicking of the X button or the CLOSE button occurs in the 
status information window shown in FIG. 41, the CPU 130 advances the process to step S755 
from S754 and executes processing responsive to the input information. For example, if any 
button to select a display item is clicked, the CPU 130 changes the type of status displayed in the 
list viewer area 54a. After completion of step S755, the CPU 130 advances the process to step 
S756. 

If the X button or the CLOSE button of the status information window is clicked, 
the CPU 130 advances the process to step S757 from S756 and closes the printer status window, 
then returns the process to step S701. 

On the other hand, if any other input than clicking of the X button or the CLOSE 
button occurs in the main window while the CPU 1 30 executes the check loop of steps S702, 
S714, S717, S727, S729, S738, S748, S767, and S768, the CPU 130 goes to step S769 and 
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performs processing responsive to the input information. For example, if the DISPLAY button 
50d of the main screen 50 is clicked, the CPU 130 displays a pull-down menu containing items 
of ERROR LEVEL and CUSTOMER. If ERROR LEVEL is selected, the CPU 130 displays the 
customer names in the error level order in the list viewer area 50a. If CUSTOMER is selected, 
the CPU 1 30 displays the customer names in the name order. If the HELP button 50e of the main 
screen 50 is clicked, the CPU 130 displays a pull-down menu containing items of VERSION 
INFORMATION and TOPIC RETRIEVAL. If either item is selected, the CPU 130 displays an 
application version information or help retrieval window of the console unit 20. After 
completion of step S769, the CPU 130 returns the process to step S701. 

On the other hand, if the X button or the QUIT button of the main window is 
clicked at step S767 while the CPU 130 executes the check loop of steps S702, S714, S717, 
S727, S729, S738, S748, S767, and S768, the CPU 130 terminates the screen display process. 

In the machine monitor system according to the embodiment described, the status 
information 0I of each network printer P is gotten by each agent unit 10 through the local 
01 computer network (LAN 3) . The status information 01 thus gotten in computer network units is 
Jg sent to the console unit 20 through the Internet 6, which is a global computer network. The 
operator in the agency operating the console unit 20 executes centralized management of the 

i! 

Q network printers based on the status information 01. Since the Internet 6 covers almost all the 
q world, local distances do not introduce any problem and the console unit 20 can be installed 
virtually anywhere in the world. Therefore, the number of persons necessary for monitoring the 
sQ network printers installed in a wide range can be reduced and service can be improved. Each 
network printer P need not have an ordering function of consumables of ink, etc., or a sending 
function of purchase orders over the public switched network; a number of the network printers P 
and one agent unit 10 may be connected by the LAN 3 and the computer functioning as the agent 
unit 10 may be provided with a communication function. Therefore, it is not necessary to change 
the specifications of the network printers to be monitored or add facilities, so that the machine 
monitor system can be constructed at comparatively low costs. Since the status information of a 
large number of network printers P is integrated into the database 23 in one console unit 20, a 
reference to the information in the database 23 can also be made from the business locations and 
various after-sales services can be provided. Thus, integrated maintenance and after-sales service 
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of machines such as the network printers P can be provided smoothly and various troubles of 
machines can be prevented from occurring. 

According to the machine monitor system of the embodiment, the agent unit 10 in 
each area 2 does not transmit the status information 01 gotten from all network printers to be 
monitored (namely, network printers P connected to the LAN 3 and registered as printers to be 
monitored) to the console unit 20 separately each time the information is gotten; every given time 
period T2, the agent unit 10 integrates the status information accumulated and updated in the 
time period T2 into the electronic mail (status mail 02) format and transmits the status 
information in batch (steps SI 09 and SI 10) . Therefore, the communication traffic of the line 
connected to the agent unit 10 can be suppressed. Since the status information 01 is sent from 
each network printer P to the agent unit 10 by high-speed packet transmission through the LAN 
3, the processing time in each network printer P can be shortened as compared with transmitting 

O 

of purchase orders directly to the agency over the public switched network and therefore print 
jjj processing is not affected. 

If* Moreover, the status mail 02 is not directly transmitted to the console unit 20 and 

W 

jjj is once stored in the mail box 19a of the mail server 19 in accordance with the Internet protocol 

HI 

j} at step SI 10 and is read by the console unit 20 at steps S506 and S507 whenever necessary. 
O Therefore, to transmit the status mail 02 from the agent unit 10, it is not necessary to 

jot!) 

Q synchronize with the console unit 20 in such a manner to start the console 20 and connect 

m 

% q thereto. Thus, the timing of transmitting the status information 01 from the agent unit 10 at step 
•0 SI 09 can be properly set depending only on the circumstances of the agent unit 10 (customer). 
The console unit 20 need not be provided with an interface, a program, or a number of lines for 
enabling data communication with a number of network printers P. Therefore, the console unit 
20 can be realized in a simple and low-cost configuration although it can monitor a large number 
of network printers installed in a wide range. Further, the console unit 20 can get a large number 
of pieces of status mail each piece storing a number of pieces of status information 01 (namely, 
an extremely large number of pieces of status information 01) by executing one communication 
with the mail server 19, so that the communication costs can be reduced. 

As shown in FIG. 24 and FIG. 25, at the normal time during which an error does 
not occur in the network printers 2, the agent unit 10 monitors each network printer P at step 



777858V 1 
1/6/99, 11:52 am 




SI 03 in a first time period Tl (for example, 10 minutes) shorter than a second time period T2 
(for example, two hours) actually transmitting the status mail 02 and always updates the status 
information 01 from each network printer P recorded in the status log file 12a at step SI 20, then 
sends only the most recent status information 01 at time of transmitting the status mail 02 to the 
console unit 20 via the mail server 19 at step SI 10. Therefore, even if the status code in the 
status information 01 becomes temporarily the status code indicating WARNING or 
INFORMATION before the status mail 02 is transmitted, the status code is not sent to the 
console unit 20 if the status is canceled when the status mail 02 is transmitted. Then, the 
operator of the console unit 20 (agency) is relieved of the inconvenience of a temporary error. 

However, if the status code in the status information 01 from the network printer 
P indicates occurrence of a fatal error (status code >6000) , immediately the agent unit 10 sends 
status mail 02 indicating the fact (fatal error occurrence mail) to the console unit 20 via the mail 
server 19 at step SI 26 regardless of whether the timing is the normal status mail transmission 
timing. Therefore, the operator of the console unit 20 (agency) can know occurrence of a fatal 
error requiring that prompt steps be taken, at earlier timing than status change in the normal state. 

If such a fatal error occurs, the agent unit 10 continues to monitor only the 
network printer P where the fatal error occurs in a time period (one minute) shorter than the 
normal monitor period (first time period Tl) at steps SI 05 and SI 07, whereby the agent unit 10 
can keep track of the status information 01 more accurate than that in the normal state. If the 
fatal error is recovered from before the elapsed time since the fatal error occurrence exceeds one 
hour, immediately the agent unit 10 transmits status mail indicating the fact (fatal error recovery 
mail) to the console unit 20 via the mail server 19 at step SI 30. Therefore, the operator of the 
console unit 20 (agency) can cancel the emergency system adopted in response to the fatal error 
occurrence. In contrast, if the elapsed time since the fatal error occurrence exceeds one hour, 
immediately the agent unit 10 transmits status mail making a request for dispatching maintenance 
personnel (service call error mail) to the console unit 20 via the mail server 19 at steps SI 13 and 
SI 15. Therefore, the operator of the console unit 20 (agency) can dispatch maintenance 
personnel. 

On the other hand, the most recent status information 01 of each network printer 
P is displayed in the list viewer area 50b of the main window displayed on the display 140 of the 
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console unit 20. Therefore, the operator in the agency operating the console unit 20 can keep 
track of the most recent operation status of each network printer P at a glance without opening 
any windows under the main screen window, and can make good use of the most recent status 
information for monitoring and after-sales service of the network printers P. Moreover, the 
status information 01 is listed in customer units (namely, LAN 3 units) in the list viewer area 
50b at steps S701 and S716. Thus, the operator can easily keep track of the number of the 
network printers P installed in the customer and moreover can easily keep track of the operation 
state of each network printer P. Since all customer names are displayed in the list viewer area 
50a of the main window, the operator can easily keep track of the number of the customers to be 
monitored at step S701. Thus, the operator can reliably monitor the network printers P in 
customer units (LAN 3 units) and provide service of higher quality. That is, the operator can 
recognize the network printer P placed in an error state at a glance and easily determine the user 
(customer) of the network printer P, thus can provide service of rapidly dispatching maintenance 
personnel to the customer. 

When the state of each network printer P is displayed in customer units (LAN 
units), if the number of the network printers P to be monitored increases, the state of each 
network printer P can be easily understood as compared with simple listing of the printers. 
Therefore, when a maintenance person needs to be dispatched to one network printer P, if 
another network printer P fails in the area 2 in which that printer is installed, the operator can 
easily recognize the fact. In such a case, the operator can dispatch maintenance personnel to the 
area 2 only once without dispatching engineers separately to the printers P for executing 
maintenance of the printers. Therefore, after-sales service can be provided for a number of 
printers in batch in area 2 units (LAN 3 units); rapid and efficient service can be provided. 

After an engineer is dispatched to one network printer P, when another printer 
fails near the installation place of that printer, maintenance of the failing printer can be executed 
simply by calling the engineer from the agency in which the console unit 20 is installed or the 
like without dispatching another engineer; more flexible service can be developed. Further, since 
the printers to be monitored are displayed in area (customer) units, to ship consumables of ink, 
toner, etc., to one network printer P, the place to which the consumables are to be shipped is easy 
to determine and shipment mistakes are thereby avoided. That is, if the printers are simply listed, 
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the printer installation place is hard to determine and if one printer is mistaken for another 
printer, there is a possibility that consumables will be shipped to an incorrect place. 

Since the status information window (subscreen) shown in FIG. 41 is displayed on 
the display 140 of the console unit 20, the operator can see a status history of each network 
printer P and check the remaining amounts of consumables of toner, ink, etc. Thus, the operator 
can keep track of the conditions of each network printer P in detail and easily and can also keep 
track of the use state of consumables of toner, etc., easily. 

Moreover, with the console unit 20, the future statistics of a consumable article 
predicted by the statistical processing section 21 (regression line 55b) and a history of the 
remaining amounts of the consumable article (polygonal line 55a) are displayed as a graph on the 
statistical information window (FIG. 42) . Thus, the operator can easily and reliably keep track 
of the consumable consumption tendency in each network printer P based on the inclination of 
the regression line 55b simply by seeing the statistical information window and can also easily 



'U understand the future statistics, namely, the date on which the consumable article will run out. 

ru 

(31 Therefore, the operator can supply the consumables to the network printers P which differ in 

y 

j ,j consumable consumption speed or order the consumables for the network printers P reliably at a 

' ^ proper timing. Resultantly, the consumable article to be supplied is delivered reliably to the user 

ii 

□ just before it runs out, so that the consumable article can be prevented from running out or being 

p stocked by the user for a long time. The operator can make a reference to the future consumable 

m 

42 consumption tendencies, thus good use of the statistical information can be made for determining 



statistics (regression line 55b) in the network printers P for grasping the whole consumable 



the inventories in a service center, etc., and also for setting up a yearly plan of manufacturing, 
sales, etc., of consumables from the consumption amounts of the consumables. 

The date on which a consumable article will run out may be automatically 
calculated from the consumption rate of the consumable article (inclination of the regression line 
55b) and further the shipment date of the consumable article may be automatically calculated 
considering the number of delivery days, of course. A mark 55f may be displayed on the 
calculated shipment date, as shown in FIG. 42A and 42B. 

The console unit 20 predicts the consumable statistics on a monthly, weekly, or 
daily basis by the statistical processing section 21 and thus can predict the statistics matching the 
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consumable consumption speed of each network printer P. That is, the statistics in a 
comparatively short term on a weekly or daily basis can be predicted for the network printers P 
consuming consumables at high speed; the statistics in a comparatively long term on a monthly 
basis can be predicted for the network printers P consuming consumables at low speed. 

In the description, network printers are taken as an example of peripheral 
machines connected to the first-type computer network (LAN) 3 a, but other computer system 
peripheral machines such as scanners may be adopted. Further, the monitor system can be 
applied to factory automation machines such as numerical control machines connected over a 
network or other various machines such as user terminals of personal computers, etc., for 
monitoring the operation state thereof. The screens displayed on the display 40 of the agent unit 
10 and the display 140 of the console unit 20 are illustrations and the scope of the invention is 
not limited to the illustrative screens, needless to say. 

According to the first to twenty-third embodiments, thirty- third to fifty-first 
embodiments, and sixty-first to sixty-seventh embodiments of the invention, the needs for 
providing a communication system for each machine to be monitored and a totalizer of a special 
hardware configuration are eliminated. 

Resultantly, the configuration enabling the machines to be reliably monitored 
regardless of the number of the monitored machines can be provided at low costs. 

According to the twenty-fourth to twenty-sixth embodiments, fifty-second to 
fifty-fourth embodiments, and sixty-eighth embodiments of the invention, it is made possible to 
precisely keep track of the state of each of the machines to be monitored and efficiently dispatch 
maintenance personnel in user units if the machines to be monitored increase. 

According to the twenty-seventh to thirty-second embodiments, fifty-fifth to 
sixtieth embodiments, and sixty-ninth embodiments of the invention, it is made possible to 
execute a shipment procedure, etc., of a consumable article at an appropriate timing for each 
machine to be monitored and efficiently manage the inventory of consumables in the store 
operating the integrated monitor unit. 
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